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(54) SOLID-STATE IMAGE PICKUP DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To solve such a problem of a 
conventional dynamic range extension camera that the 
camera is too expensive because the camera requires a 
plurality of image pickup element and a full pixel read CCD. 
SOLUTION: The solid-state image pickup device of this 
invention employs an inter-line CCD 3 (IT-CCD) that can 
read signals in two read modes of a filed read mode and a 
frame read mode. A system control means 1 1 controls the 
exposure of the CCD 3 and the signal read mode to acquire 
an image by the filed read mode for a short time exposure 
signal (short signal) and to acquire another image by the 
frame read mode for a long time exposure signal (long 
signal). The dynamic range is extended by synthesizing the 
images by a signal synthesis means 7. 
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fc b < «i§ttiBSf&&©^i®«if3-^©d>fc < 4 1 o£ 
£lSMffll«#4U C©£fiBW»«#«cj£fc't. IfflBM 

m^mc j: 13 n«0:©^k»p^Km^^ pi Dfi-^^ta 
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[0014] *Rt©n#9 1 1 ia«g©^B^«. m%&t 

4, HufBiiiJPt£SE©g&-5> 2 o©Hjff;m#© 5 HSIg: 

©4>«tl,»BMtflMI*. MM&3CC J: 0 B*ft®&l>EHfc 
«#il5ICfil#»SC«:gSft-r4«IBI#l8i. mensst 
10 ©^&c>B&{I-sf#>6ffitii Lfc»SHi#*> o < itmim 

^©■c&-s. 

[0015] 2M@©»3j8B 1 3fBtg©#6?g«. S^*£ 

ia^»©M ^ * 2 o ©Bfefi^ mtmmm* 
t. mimm%i®mrj:Z2-o(Dm&m^<D'}%. mmm 
20 ©^^^iBMf#<t mismm<o^^ «tft* e. -e©i® 

m^vgm zm 1 ©ari^© <t . Botasi*^^^ t > 
iii^fi^^ e>« a $ nfcjfgff-^, l < tsmtsm 1 © 

30 or. mnmi(Dmm^m< l cj:<ommm<D^mmim 
^tz&f&rz mmm^^m t . uneiasK©^ 

RD«#»S«cSaft-rS»2©»IH#l2i. Mia^2© 

fflffi^WLtc «fc 0 b^s:*5^ t, >si«fi-^ i PJ D mmttic 
^ztitzwmm^tm$m&<D&i.m&m-%*. m 

40 [ 0 0 l 6 ] *H©M3pg l 8 Rffi©IHS». SMi 
iim^©gJ5:S2o©H»|i#*ffi^-r5Hft«R«3l7- 
4> irfBiii^»©M^€.2'3©iij^f^© ; 5% > MiaHi 

^<z>ii> t i jaj^am^ 4 etriam^ cd ^ c ^ ia^m-^*^ e> o 

£ *) mmmogr i< »B«te-^*> 6 » e. n ■& »sft# 4 pj o 

ct 0 «m©^c>B®M^6f#6ns*fg{i-5f 4pjoft 
50 ^sicc^snfcffffi^ v < (iMiaiasR^©^ 



n 

i,m&mm>>timm2titcm&m-%<D'j>f3i < <t4> 1 
mnsm^mt, mmmmgvD^mmm^z* rums 

®S(c £ *) @b?I©4>& t, ^m^(t# -t PI Dfi-«f ft^tc^fc 

£. Miani^oM^^e-^cDiij^-^©^^, ssrietsi 
=fc o iam^!©^ c ^Bi^ff f# 6 n SftSSff -Sf £ IS] D 
-^Sic^^s nfcissm-^. *> u < {*Hiriaiii#i![©^ 

2 ©CSS l^^iStCfc 0 H3g£Ra3 l^n^ciB^ft-^?:. bu 
[0018] 

[^BjcDHii©^] (HiS©^ei )hib, 

•So laJ0CCtel,>t:, 1«^W>X 2«:£^»3c:*t 

mcom&istv 3im&mmm*x-$>K)> xmm 40 

nn^^>$7-f>giccD ( 1 t-ccd) -c* 
•5 1 1 z „ 4 ttt guars-? > > ?mvk £ e n^jftiw 

0 (AGO ®®&Z>®l8.2tl2>Ti-n>fmm&m^ 
IS. 5ttA/DSBft#S. 6«A/D^#g5{CJ:0 

Uf*S. 7«Hi^*'; 6*>6iE^m§nS2S.«© 

[0019] ft#^fiE#g7 rflfehfciwfyf* 
«#»B*a8«:*ji>r. y so 
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W XBfc*. i 2- y?SSS. vh'J^ XjJtlfk «f5£©7 * - 
•f s» $ -|g»l$OT#© 9 litiMi' + v Z - 2 (DPtffHDM 

mztf'j^mvab <o . @ft«^^igs&$ii©#s 1 0 « 
a^jtm*^ 3 <Ds%Mfai^@-9Bt»tti I/©*- f, $ 

^f-Atuw^si KciODt&twtcwapshsfcofr 

[0 02 0] 02(a). (b). (c). (d)«. Bttttft*?- 

^Hj©^Jte©Jf5«l 1 {C*j«,»tH<*aMft3R?-3 «. 7 -< - 
Jl/Fit*fflL*-Fi7U-A^ao*-F©2o© 

-T >ejHC CD (IT-CCD) -c* 9 . ift^©^£l[ 
±. 02©«fc^ifeSiE4iii^. 7K¥2iij^©iito(9>S4 

[0 02 1 ] S2Ca). Cb)«. IT-CCDtctel^S^ 

■#-*Fii*aii/' ! e-K*i»wr*yt»{>©ia-c*s. 0 

2(a){Ctel»-r. *h^-f*-F«3fe«^fefCJ:036© 

smaiefejiiccDK^iijT-s. c©i#i^-rs± 

T2TO*h^^-- FOSffi^SiSlgaiCCDirS 

7jc^gjiccD<&7>Lr^g|5k:ai^^ns. jw 

[ 0 0 2 2 ] 02 7 a -)V Ftt. 02 Cb)tC7FfJ: 5 
(C. Site3llCCD±-Ctl-&StlS* F©^ 

r^m Fots^Jt^sa^rsiK: 1 iiM-rn 

•5. cncCcfc0 27^-;Uh-^-©<t-^^tiiLCCJ:0. 
> ^ U-X*^© 1 7 b-AKffia-rSBHfllfi^R 

[0 023] ^C, 02(c). (d)£fflU-C7 U-ASE^ 

-c}i*-r^i^-f-JUFKtec»-c (0 2(o) , wm.-n 

SiE^jtCCDtcfeSl^n. cn*^^$EjHCCD?T3> 

Lr^gPKffl^jsns. -€-L/ri^2-?'.Y-;uF{c*i(,i-r 

(02(d)) tt. »1 ^^-JUFTSiSKSCCDCCS 

h F©«w**saig2icc d 

(ClE^Sn. cn*i*^KilCCD^?>b-C^SP(C(±l^ 

-f F ±©m^#SiiDlgiiC C D -CiS-^ SMCi* 
<. ^gPKTUJ^sns. cntcJ;i)27^-;UF7>©<i 

[0 0 2 4] 03 tt. HtHWMS^SiKJgfiRStia* 
ferP1£^-f -JOIJ^-y ■< )\s*-W&mx-$>Z>. 03 
cb, Mg(iv-fe->5?, G«y;->. Ye(3:-<ia-. 
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[ 0 0 2 5 ] m 4 «. flHtefiS*® 7 <0«JS8«*5VJ- 7" 
P ? ^H-C*.S. I3j0tctel>-t7 0 1 itMi^^^'J 6#> 

¥87*4. WJJH**#& 7 0 3 K 2 -f >ftj 

m#©7 o i tffim^m ozvmDzm&m-timr 
[oo2 6]H5«. 2^=7 -otsan^i o \<m 

f&WZnk-f-T'u -y ^17*5. g)0&C:tel,>-C 7 0 10 1 

«i v^>Mt ytN&DHfM-ty 6*^m^snfci® 

{£*<!#© 1 5^ 1 *¥BJHJHW«W»ffiS1±*^ 
7 0 1 0 2ttflnl§til-C&9. l7-/>^t'J 

7010 i tcteo-riijis-a-^tifcTK^F^-rxi-^i, 
k&c<omw%7 o i o 2Kteu-rjjnJ?;*ft£c<t-cR 

[00271 16B, iia#S7 0 2«*^n 
vt>^-C$>Z. P0(Ctel,>t7O2Ol, 7 0 202K 

1 5 > ^ * U 0 * U 6 6 tB^J $ iitcW& 
mn<0 1 7 A 1 *™«JWB^WiBSS*4*R 
t?*-5. 7 02 03. 70 2 04B7>7 - #gr*0. 

a®^* 6 & h<D\t>mm&v i ^ w * 7 02 
0 2 ©tii^ni#^L.-3£©y-Y >*^»-r s„ 7 0 2 

0 5l:ttlDJHBT*»). 7>^g70203. 70 2 0 

[002 81 B7 BK*fftf »W*S7 0 3 ©$*&£^ 
t^o ? ?0-c&£. laJSKfcl^-c 7 0 3 0 1 

$m*=£®x$>*). ccr2*^7-r>sn»*S7 0 i 
£Sifcfa#©iiiJ5i«©<I# i^KcrC or #> s$H8t k 
( 1 Ssk^O) £#££1,. kRtfl -k&S«£ilt#g 
7 0 30 2. 7 0 3 0 3CCiM.S. fg|?3§7 0 3 0 2. 
7 0 3 0 3 [ikM 1 - k «ifflfg7 0 2 *SfcM 
&c;2*¥9 4 >ft]##87 0 1 tc*#U 

cotg»Kftift87 o 3 o 4(crjjnm3nm^i$ns„ 

[0 02 9] Et±<D«fc 9K«teRStifc*»9i<KWS©JB 

Tcn^shortff^i^-T) ig^f|fflS3fe«# (fcTFC 
n&lonqW-^i^-T) (02l(Dm&*m&L. CtlZS 
m? S C t V $ A 1- 5 v>7 U > i? L fcWS* JM? 

Mtttmm+ap *>wi § n sft-^fi©^*^ *>©-c 

H8(a)tcflVj-J:5«:fti*IHI**^ttA«*«:J: 
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^©c<hfc#6aj;ft$tt&m^fi4>*^<& 
S. L<#>0* b #-f:*- KKSaS*x2>SffifiCc«±l!B 

<i§:S-rn«^fn?riHijSTsc<h«piffgf«)€»^. 4-a 
B«^f*rt©ffi»ssi5»©s/N*j^{trs. -ec-cs 

10 •Cff^^fcft-^ (shortfi-5f) ©SfSSPtelon 

«. ^<*©<S®Sg|5A>e>*»ag|5S-r^ff^-C#. » 
ffcgg© 2^ i- 5 » ^ u> y£Jfc*rr S C <t *5plfigt K 
So t©l£S&C. shortff-^tC«lonqff^i©g§7tffi©lb 

(s^Btrai©j:b) K.tm?zi>''<>zmctcm (us 

loncjfl-^tshortft-^C^aJt (S^^tt) *5 1 : D 
20 fetr. ±f3©Mffl«:fie^rJg^iii#©y-{ ± s i> u> 

T. sho rtff^- i lonqff -^©ftSj^ft MLI19 5:fflO> 

+ -h-C*-5. l5lS{c*j^T(a)«Sii[^rSl©[gIX?m 
(b)«@tt!l^T-3 ©* FjT-f*- F*>6©fi# 

2 ©gggatfti. (d)»H#a«^T-3©* 

F±©^7fell-^. (e)»Hi*ai«^-T-3*.6 
30 tfcbSn&fi-sf^-r. shortft-^©S^B#«. 

X&BUKmm* ^Atfl/iooo^raS^^rff^. 1/ 
iooo#©IS^i^T Se^W Lftfltap^^^tc J: 0 

* h y-Y K±OfiliBSieiC C DCC«i6$ 

-F"ClBS&-r-i>fc©iL/. i2(a)TP^bfc<t^«:* 
F±©SSSSf«iiiaiESCCD±rJi^ 
^gPK^ffl-r. C(DRflK»tfl-rB!flie#»JBl 7 

40 U1L/*- F-CSg*a$n/cshort<B#4^-r. ^*S@ft 
fg«^3©SB^|Sl©* Y#4*- FOfK«NB (Itt 

C»o ) it4„ 01 OtC^-Tcfc^K^ttlSn/cshort 

ft#«Ye. cv. c. Mq©4fe©ff-^*5-en-en»D®§n 

jfcYe-fMg, Cy+C. Ye+C. Cy4Mg©4fflS©(t^iJS:-2>„ S 

©<18feN©l/2<t^-2>„ ^{C. shortff-^^^ffiO-Ct^ 
fcRgtC. lonqff-^©SS^€r?f ^» lonq(l^©^»irBl« 
FDA «1/100# its. 1 ongg#©R^|ffl + 
50 *£-2©PaH-rlHj®-rS4>©£L<, lonq®-^©S3feea 
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0 * h 9 A K±©»8WBSr»aa(gaSC C 
DteRSSSftS. C©i*Hfl«»*3tt:7U-A« 
dUll/t-FrBlinfcOiU, H2(c)rttWLfc 

<t 5 icmajijftiBiim* a >«c«ar «* h ^ k 

U B#»«3RiF-3 *>6(D 1 7 a -JU K#©ff# 

R*wi/tt. aM»«-^©iJBW3rs5Tr*fc©t 

"longff#*5Vr. 0 1 1 K5WJ:5fcR#fflSftfclong 
27v-^KIlC MqCD2feCD{f^£&& 0 £tc^<Om 

shortfl^i 1 y U~A[B»t^&Slongff#£f#£C£ 

^pjfier**. shortM#ti*¥^-r>a*sionp 

fl-^O 1 /2 1^^/^ shortff#« 1 ongff-^K: tt^H 

#«:jajfcs*iiB«-rf* «j 6 cc~aEttsna. ham* 

Sl7Y-;l/F©27-/>g 4 4i>5J:9«:i 

ng®#tt2*^P^^>»n»*S7 0 1 fci£6*l£ 0 2 7j< 

T*fc»^0CB*r*±T2 r? << >©longR##fl«« 

Ctl«1onqfi#<!:shortB#%^flE-rSIS 
«C . 2 o©ft-^(DM-^^^S Sc 4 i £f&& r * ft I * fc 
«>TNfe*K J:^Tlongft#tC*fL/r»2*^^>ttI» 
*8 7 0 1 OC J: 0 % BtittMKX?* 3 ©SiMBiSC C D± 
rOiliSKg^iBI— ©«ffll*i6U, shortff^C^tUT 
HUBBUB 7 0 2 0 1 7 ^ -JU FHft« 1 7 u-A 
BftK^tftTS. HI 2(a)fc2*¥^>JnlWR7 

o i ccfat»r»«r*±T2 5 -f >0m^tt»iB^s 
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0 1 2 (c)«:*ilH*affif*(Dshortft 0 1 
2(a)<t(c)CC5Vr«fc5K:* lonqff-if K:2t-r& 27k¥^ ^ 

onflft#4 shortff ^(Dm-^^^§CT6 fl »»g7 

o 2 0 1 2 ooccsvr 7 * Fm&ZMffiWm 

5S2 7 -Y ><hH3 ^ A ><DPa1CD*¥5 >T >ffi#*»IB 

Ye+G, Cv4MfiP^^6>6:*^-f >»Sr2^-/><b*4 
^>t?»*fc«>, C©W*6>6ISllBI«HlK:J:0J|2^ 

-/><t*3 -7 -Y>cDHico5-f {Hi/tBHijBa 

312 Sg 

«Kj£&T**ttw;te2*£tts. *crMia*S7 o 
2«c*j^rtt. a»LTA;fc3ft£3^>cD*¥^-f 
^m^<D5tt&*Wi<±rm^<DvA>&fmm o 

2 0 3, 7 02 04«:A*3n-5*fiSr*&fc«>. CCD 
20 *HCg7 0 20 3 % 7 0 2 0 4r*DS»«tlfhl 
/4, 3/4 4l/r«*«»L, -€-cD^flLfem^»n»g 
7 0 2 0 5 CcrttffTtittJ:^. ^#^7 0 2 0 

3. 70 2 04CCT^#$n5^«, fflP^IItcJ:07K 
^^>»#**8bSfi[{l<b, Jfl2^M>, ^4^-Y> 
<bCD^WWi®5l<DJt^l : 3r*4C43^6>95ffiTS. 

riskc. ^3^^>cb^4^>r>cDr^o7K^^^>fi-^ 

^CDYe4Mq, Cy4<XDfi#3&> ^ ft 4 7 > 3 ^ > 4 

«*«W*fft^ tBIB«Hacc<fcO»3^-/>4flI4^-f 

[0 0 3 0 ] a±<DmmttC£t) v 1 y U-A#CD1ong© 
#<b , 17^-;!/ K»©shortg#*»6fflHI«ffll*«r 

[0 0 3 1 ] cn^lonqft-^ishortft^^L, ^ 

7 0 3t^S o 7 0 3 

ccfei»rttH7«:SKbfc^«««lfiS*S7 03 0 iic 

C<D^JSR«*kK:j£Cr 1 lffi*#fi[-Clonq(i# 

4, HH±OHOaiBffl««c»BE"r**ilB*i««cj:0 1 
7 U - Aiii^i ft o ^cshortff # ch ^^J?ST 

[0 03 2 1013 tt^ffiflS»»4#a7 0 30 1 (,Oo 

^"C*^ 0 01 3CC7n-rd:^CC, lonqff 
U-^Jb^C^t L 2 O0(^filTh#nii n<hTh#max^^^ L . lo 
ncjif#U^;W m 1 ) CDit^, K> lonqff -^CDff-^ 

50 SkiOil, 1onpU^;l/*s (»2) -o^Olo 
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[0033] 

[tfcl] 

0 Slang <f -f§-U'-'«-M-'STb_iiiin 

[0 034] 
[&2] 

Th_oaJC Slong U^A- io 
[0 03 5] S/c. loncrff-^U^jU^ (tfe 3 ) ©ift£, 
oSOlonqft-^U^UAictiW-C^^ii^tCt*. 013K 
«fc 5 lc£lft{tiK k K (2H ) © 1 SKSe-CifcffiT*. * 

(l-k) xlongfg* 



(10) #g§2 001-148805 

18 

[0 03 6] 
[83] 

Th_nin< long ft U"</KTh_inax 
[0037] 
[»4] 

k = (1/ (Thjnax-Thnin) ) X (long ft^-l"</l') 
— (Th_min/ (Th_max— Th_mln) ) 

[0 03 8] «±©J:5Cc##6ttfc^$i&k*ffll» 
•C, lonqfi^<!:shortfI-5f«iIB&SfC (3&5 ) fC<fc0^ 

[0 03 9] 

UR5] 

k x short ft 3-XD 



[004 0] ftjltf. IS 1 4 fc^-riongft#(Ye4McOLll 
£. C©(Ye^Ul<t2^fa&H#I^Ct?*£shortft 
^ae4^)Sll^>6-&fiSft^(Ye+Mq)Mll ; Sr^»SJi^, lo 
ng®#fr6^S*l££j£^*kU.iTS4: <*6) * 

(Ye+Mg)Mll = (l-k 11) X(Ye+»g)Lll 



[0 04 1 ] 
MR6] 



+ k UX(Ye+Mg)SllXD 



[0042] £RS<t^©ffe©HSil4> (ft6 ) ilBI*«:. 20 
#>6*l£. 

[0043] <K5 ) Rtf U&6 ) Kte^Tshor 

tfa#(C^®§nSSi!t«i. "lonqfi-Sf- £ shortff ©si 

#fi©j± (.m%mr$<Dit) -c$>k>. 0g*.t2iongft49©s 
#* (**i$n) *tl shortff-^©s*a 

[0 04 4] 
»7] 

D=TL/TS 30 
[0 04 5] C©£5Klonqfi#£shortfS-Jf£fljC» 
"C. lonq(t#<DM#U^l'^iaffi"niSta1nWT<DSP»»lo 

K<. *»tt&tfflW**-3.ft*i.5J:5tt8K>) fishort 
ft-Sf. ZOtprUVWZ £©^#monqfI#<!: shortfall 

[0046] (SO. ?Jt$.v9\s>i>t&±i)*%:2ti1t. 40 

Tshortlt#a>6&S6ft&« 17^-4- F©B*ff#*> 
6^3hifctf), longff#>!p 6 fcS^fctb^ilMfeflS 

?D(cifi< &S£5fc»iJ^«3:*i-t?2b9. ■€■©<£$& 
ft* C £ IX a < , «IBB»©***short»*&> 6ft* 



##> 6 & sff»«DM!M^f tet s a £ ajSfc-r, ±13© 

«fc 5 a^-Clonqfa-^ 4 short(I#*-£fifc IT CCD 

[0 047] «±©jiO. m^JS^S7 (C*l»-C£A 

iE, vMJi'XSIJ*. 1$5t©7* — f-^©x>3 — 
5fl|-9«ifflKW Lr»*«l69!© Sift & fiSttHfluPft 

t»;t»»ifflaifti8{x«isrs. 
[0048] «±©«fc -55c. ^mn(omst(omm 1 ©@ 
*Hl«RWe:b(,»rtt. SttSMt*?- 3 ©&#Rtfli-5f 

{f-sf-i 1 7 U-A#©fiB$BBSS*[g#£»«50Cft6£ 
^tSCif, CCD©ffiR»SI*©J»flUS*»%tt 

i^-ct S„ $ 6tc*:@»JS^St , fiOT-r *@»^^ 

I T-CCD#tfffl«Jfll'r*.5fc». «ft<DBMttMHR 

[0 04 9] (HJfi©^J!§2 ) *»^©Jlife©0S§2 tc 

*jw sHftffl^igstx. 0 1 ccjjttyt*^©Hife©^ 

«1{C»0. »*#WftW*a <3RKJt©Jg*2-Ctt7 
0 4i##LES'JT*) ©AWEROTSI^iaTaStii* 
a*J»tt4. JWT. #IW§©3SMWW&« 1 i|aI«©Ma 
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ncrft^ t>m mm #ja#*»m-r ^«SM#jam^®r 

a*. 7 0 40 2tt^«flSft»S*S , C*0, CCt'S 
Kft#ffltH*&7 0 4 0 1 *gfclonqfl#(D)WaM6»© 
«Kfll#u^«:«Dr**fl»k (l^k^O) 
£U kMl -k&5«*«JW7 0 4 0 3, 7 04 

0 4te-5it£. ^7040 3, 7 04 0 4«kM 10 

1 - k**MH#R7 0 2^:S/cshortif-^RO'2*^7 

-onm^sti o i *«fcionflfi#«:«([L, coi* 

«*SS7 0 4 0 5 fcTjMfcStlttil&Sft*. 
[ 0 0 5 1 ] H 1 6 W«K«#«lffl*«7 040 1©® 

iSW^-T^a v [5JHK:&i>t 7 0 4 0 1 

1 i ««»<Dj(mi^wiBffis-&i#®r* 
70401 2mrnm-efo*y , mmmm^wa o 

^70401 tcAJiztitcwmm^z. cmm^i o 

4 0 1 2CCfc^rttI#'r-5Cir*¥*|nIK:|«Sr-5 2 20 

sft^fflm^©7 0401 ccj:gttffisft*«#<D<si* 

[0 0 5 2 ] «±©J: 5«:«J«3 
B2®BfttMtiVtcHU HT*OIOT*IWi-rS. 
**9!©*»CMB» 1 4JI& 0 , ^KO^ttCD^ffi 2 
CCfcl^T ttlongg#ishort(i#*^flE-r*IStCffifl3"r 

mm?z^&re&zmmm*mm&mi o 4 0 1 30 
<*»an»*R7 0 4rtrat^o 

[0053] *SK<f-^fltti#!§:7 0401 rc^r**. 

2 -r >fln#^K 7 0 1 comtKD 5 
0 6 5 2 nM>fli-9«MMnir -r -set r ^r© (8 

8) 6C»^anonfllI#©»flKS# <«TCft*lonc|Wfi 

k = (1/ (Th_max' -Th_rain' ) } 

— {Th_min* / (Th_max' ~11i_miTi a ) ) 

[0 0 6 2 ] H±oJ: 5KS»6hfc6««»k 

longfa^i shortM^ttHBRSCC (85 ) fcj:*)^ 

[0 0 6 3 ] mi** 0 1 9 CC^-Tlonqff #(Ye4Mg)Lll 
(Ye+Mg)Mll 

[0 0 6 5 ] £j£«#©{fc©H3S4> (» 1 3 ) 4|5tfi 
13 DSBWffiKC?¥ffiTa loncrff #4 shortff 

[0 0 6 6 ] ttfc, (813) OCfc^Tshortff-Sf 
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[0 0 54] 
[88] 

*S£tfc# WUKflT*) =Ye+M g+ Cy-KJ 
[0 05 5 ] WiU£, 0 1 7 CCT^-rionqff^ (Ye+Mq) L 
ll4lon<rfI# (Cy+C) L12 4^6 lonq^Kfi-^YLll?:* 
(Ye+Mq) Lll<b (Cy+G) L12£JJDirr £ C <t 
Rl&S. [5HHCC1on<*fg^#YL12^*^-5«^«, (Cy 
+G) L12 4 (Ye+Mq) L13£JJDffT<5o lonqff^6fffiHJ 

[ 0 0 5 6 ] B 1 8 fcte/S«»g6£#« 7 0 4 0 2 

# a i on<#?g{f u e>Hm e <b cc^^a 

ncp5?^{f-^- U^;b^C>Pt U 2 0<DgaffiTh#min* iTh#max' 
*RJEU lon^Kft-SfU-^l^ (89) ©t§^ o£ 

^l£{&8 k^Oil, loncpSJSff^U-^^^ (810) 

o*0t^ft©JWffiU^I/^Th3ftnax' J&LbDlK 
»£©*§£, «j&ffiRk«l& a rs. tt*>B«Th*na 

x , Thflirin ttflMTSB(t»«« : ?-«>fiWI#tt-?>S/N 

[0 0 5 7 ] 
[89] 

[0 05 8 ] 
[810] 

Th_nax' ^long IMtfi-& V'+S-A' 
[0 05 9 ] £tc, lon<?Wg«#U^l/# (811)© 

tt, HI 8Cc^T0:5W:^JsS««k« (»12)©1* 

[0060] 
[81 1 ] 

[0 0 6 1 ] 
[812] 



^ ^(Ye4Mq)S13^ (Ye+Mq)Mll^r^^ 



40 n6 2o©«#4^nwffiB^racr*aion(iiifi«# 

YUa*6«jeSft*^«tflW (tn£kyii£T£) 
i(c (81 3) (cj:0-&riE*sfftotiS. 
[0 0 64] 
813] 

(l-kyll) X(Ye+Mg)Lll + k yll X (Yc+Mg)Sll XD 

0, (87) -C3&t>&*i&.- 
[0 06 7 ] C©<fc^iClonpfs#4short(t^fl9li 

gg|34]Sjl¥SS|5©4iH©jSfS©SI5»«lonqff #4 short 
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ft w mn u tcmn-tp e> t^^mm^t 

[0 06 8] &±©<fc #2£HJ©J|J6©ff2S2©@ 

imimmicts^x i> . mtjg&sft-r- 3 ©sstEkwi # 
K^ffl@^a^s-c-^ffl^e»n-c^€» i 

[0 06 9] (SU6©7fcJig3 ) m 2 0 W. #ffei8©Sl*& 
©^3Ktews@»Ji^g©7'a^ ; 5'0r*s o is] 20 

a/d^ss, B&y*'j6. is+- y $-m®&& 

9 . @<«g^*lg«l#I2 10, 2 ■< >JJD#^S 

701, »sft#ffla#s;7 o4oi. ifia^m7 o 2 
tmm-e&ztcib. m 1 a>e>ia 1 9 tm-o&^ztfL 

[0 0 7 0] m2 0l,C7r;Ltc3'X2-yi'mci<H,>X. ±fB 

ta^m 0401 ©m^tcs* ustt^isj©tirBi^a^ffi 
-r«f &<mmrs ^m-c$> <o . ^aft-^^^is; 1 3 am 

gff-5fffltB3M37 0 4 0 1 £Sgft-sttSRfl#& 1 2©ffl 

(ca*s n-5*?a<B-^«shortfi#^ earn s nfcjfg 

fi-sf "C* £ tctbsbo rt«gff # i fft L . loncjff-^^6ffl 
•^•ffl|di#g7 0 4 0 1 *><E.i£S. Jfgff-^J&^S 1 3 

icxtiztizm^mcmmmm, w&mnmm^m 1 

2 #> 6J?K{l-*t-£j5#& 1 3 icXtl § neff-^^short 40 
[0 07 1 ]**:. ff-^^#a 14tt27-f >JJDI?# 

187 o i i»fg7 o z<omt}^m-^mv$> 

S„ 1 5. 16. 17. 1 8 tifi^fS 

^is 1 4®tii^;^isiB#{br.s^fc^^ i Tk^-mmmrs 

»©®i£#S"C* 0 . 1 1 5. 16. 1 

7. 1 8 0m^i<t^^ei 4©ttl^0^ti-5 7^ 
>©7K^7W>ff^6lH]D^{4g(CU^ K (R) JjK 
ftZm-om 7 A,- <B> )&#£}$o{i4f£|5jl${l:# 
&19rf#S. 50 



#13 2 0 0 1-148805 
22 

[0072] «flte-9^fis#a 1 3 vm^titcnmmn 
t. ia«Mb*ai 9r»6tifcu» k (r) iss»*#o 
flH»&?*~ <b) m^m^m^t^vuMM^nm 

#g2 0Kte^t. iyj^SMH. vh'J? 

«t£#j tc % \m s n s t> © <t -r s . 

[ o o 7 3 ] h 2 i im&m^mmmst 1 2 ©*?tf&£^ 
t^n y 9m~c$>z. mmtcto^r 120 itti7-/> 
.rf*y-c**>»Sfi^»a#«7 04o l^e-m^sn 

1202. i 2 03(i7>7 , fSTab 
0 , -en-en 1201 imtcm^Runmmmbm^m 
70401 zm-cw&m^mm^m 1 2 cca^ sn/dt 
^^-WDf a >zmm-z. 1204 tsjjnim-c 
*«). r>^ai 202. 1 

[0 074)122 im&m^m^fs. 1 3 ©ntss*^ 

Tzfu v i>m~c$>Z. PIHtctet^-C 13 0 1 
^^©t?* 9 . C cr»flE«#MlU#a7 0 4 0 1 * 
g/c 1 oncjSfK ft-*! ©iSs^©{f U-^Jl/KlEDr*-?)^ 
Sk (Uk^O) k&tfl -k&SfilSrii 

IS1 302, 1 3 03(C^5. SIS1 302, 1 
3 0 3«kRtf 1 - k£shorti&fgfa-^£tfloncplfa{i 

o . c <fmmwxms i3 04Kt)iif$ntH 

[ 0 0 7 5 ] B 2 3 «M#^fiX#a 1 4 ©^fiS^^T^ 
D^It*5. |5l0(C*Jt,i-C 1 4 0 1. 1 40 21*^ 

ist* o . i 3 j: 0 s n s^ 

kMl -k?ren-enshortm-^Ri^2*¥9^>Jn 
«ta©lonq(t-9«:«)(friflSJHlr*S. c©^te* 

{ii)n#si 4 0 3<£.xmW2tiiiit)Zti2>. 
[0076)124 immit^ 1 9 ©M^TT'n 
f^S-C&S,, |5)0fcte^-Cl 9 0 1 ttA^snsM-^ 
*6 3o©M#*il!«U. tii^A. Ui^B. tU^CCCUi^j 
T-S-feU^^. 1 9 02. 1 9 0 2>k*mt)m.V\tiJ]<J>* 

*> mti 3 nsit^tc **;£«*«*•*- •& r > ^st* 
0. coiMotfttliiMi 9 0 4K-cM§l;**-i 

S„ 1 9 0 5WH2U^^ 1 9 0 1 ©ttWjAiJJDStgS 1 9 

o 4 ©ffi^^fcb^D. HtfjEce«D#wri«jT4-teUi» 
-feU^$ 1 9 0 1, 1 9 0 5(CJ;Sft 
#©UJ*5fe©S!R«^a!©a'). [f#©fe^K:«to-C 

[007 7] «±©«t 5 tc«lfiJEg tifc*»W<^afiCD» 

Si3 ©SftfiSl^atcM L . \xr*<owt*im?z>. 

&mJXDmM®fcm 3 (C*Jt,>-C- . ^^ra®36fa# (sh 
ortff^) £fiB#ISBg7c<f-5f (lonqff-^) ©2O©iii0 
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fflJ}flfcSB#[WlBte«# (shortff^) <hfiB*rB!Wfcfi# 

Kom^tmm^ hmw*»; 6^e>^ttJsn/ciong 
fi-^«. 2*¥^>ttm^K7 0 ucfcorte, ?u 

[0 0 7 8 ] Si@[fi-^ffitB^®:7 0401 ccte^rte, 
*5tw<Dmm<DBi& 2 <b notice 2 7*¥ ^ >f > jn®^© 7 

^IT^Ci-C (£*8) JCS^^longff^CDlliS^ 

[0 07 9] 09;U*, m 1 7CC^lMonqfI-^ (Ye4Wq) L 
llilonqft-^ (Cy+G) L12 £ 6 lonc^gff -£fYlll£;£ 
tf>£*§^ (Ye+Mq) Lll<b (Cy+G) Ll^nl^r & C <t 

cur*. mmicion<M&m^YLv&&&>z>m^z, (c v 20 

4G) L12i (Ye4Mq) L13$:ti\}W§~ 
[0080]»C 4 6^6§!#tti2n£shor 

tfi^tt, ^T)HSfi^»ffi^7 0401 morion 

[0 08 1 1 025 ttlonc^Sff-^ 132 6 CCshortS 

[008 2] 126 J: 5 CCshortff-^* W a- 

)l Wm^Xfo^tctctb. shortM8{f#ki^ 1 7 J 
-)l Y<DMmn^X'foZ> 0 ^CtC(D 1 V 4 KOsh 

[0 08 3 ] *f Sfi-^fflpa#© i 2 kui^ifl&a*, a 2 * 
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* 1 CC^O/cT 1 2 0 2, 1 2 0 3 Tfgt^y 

-*>*o.5<fc-r£c<t r & 2 ^ > cd^^ 
mz^xbctizmrm^t-rZo m2 7 icwrsmmmcD 

sho rt^jSff-^- £ tRT 0 

[0 084] J^CDiM^Cj;*? . 1 7 U-A^CDlonq® 

-Accta^T^^ft^ (short^sft-^) 

CCDcfc ^)CC 1 ? ^ K(Dshortfi#^6 1 ? ^- 
A©slx>rtjlfg{f shortff # £ long 

&*¥^>#^J£U 1 ? ACDff^r&£lonqff 
[0 08 5] Ctlh lonoSSff ^ £ short® Sff-^^r^- 

^© 1 3 K*5l>T&*02 2 ^L/c^^^^S 1 
3 0 1 ^J:0lonc^g{f^(D®^^CD{f-^U^;UCCl^D 

[0 08 6] lonc^afi-^(7)m-^U-<;l/^6[lj^C , iCC 

[0 08 7]^6n/c^iik»t, longgg 



[008 8] 
[114] 



[0 08 9 ] Wittf , 028 CC^Tlonc^gff-^YLll 
C(DYmi^W(5g^[5]Dr^-SshortiSfSff^Y 
S11^^6^^Sff-^YNtLl^r*es?>^il^, lonctffgff-^ 

(ylii) ^6^?n^^«is^kiii*r^<h (gti 
5) cccfco^^tf^n^o 

[0 0 9 0 ] 40 
[S15] 

YM11= (1-kll) XYL11 + kllXYSllXD 

[oo9i] ^}&nmt^<D{^<ommh ®i5) tm 

*£fc, fHlD^Wfi^^SE-r-Slonc^lSff^i short 

[0 09 2 ] ^cfc, (il4) Rtf (^15) CCfcC^T 
shortiffiSff^^^gt^n^^CXi, longff-^<b short 

fi-^o^S(DJ:b (^^B^r^coib) (^7) 

[0 0 9 3 ] CCDJ: ^CClongSiJgfi-^ishortjliSfi-^ 50 



k x short mmm-z}rx\> 
^m^x. {sm&mxioncM&mn. i6*?gatoi: short 

[0094] ffiu y-rtv^u>^A^$n/c 
mm^frh&f&2tiz>tc&>. longjiSff^e^^^ 

^(D^^shortjlfgff^e^^aS^tS^^C <b« 
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D3t6n-5Ci^, C CD/cfeshor 

[0 0 9 5 ] «±*s«ffi«#©^j««cj:sy-f ^ 5 * * 
U>^l£AtCMTS«iffirt^r*-6 0 ^c, effete BB 
f4«ffliK:ot»r»9B'ri. io 
[0 0 9 6 ] HflU* V 6^€>R*Ul3n/cshort®# 

<t. 2*¥^>fl«*«7 o i «cbi>Tijw8-r4±T 

2^-/>3&J»WStlfc1ongB#tt. fiWO^tSv 

[0 0 9 7 ] shortff-^ 1 7 ^ Kfl-STCft 

£/ctf> 1 V U - jUm^~C& £ 1 onqff^ i ft -^5£##t 

02tcJ:oTl7^^ KBBfR* 1 7 U-A@|«{c^g| 

■r^o 2*¥-u>iM»^m7o lios^xmm?^ 20 

ra#S7 0 2cc*jc*riiiffl«fflistiytshortB#», a 
1 2 (a), co^mi 0 r « 0 > *mi<D9m<Dfcf& 1 <b 

|aJ1f Klongft^fC^lT £ >JJD#A&HRtf shor 

[0 0 9 8 ] (t#^^S 1 4 (CtettS longer <tshor 

4tCA*Sn^1ongil^R^short(l^ < i:^ 
B WfCffl»3^— SC L n » -5 loncWSff-^ i shortffSff 30 

^<t3&5^sn-5l®«:ffiflB$ti^^^»kacf (ft 
7).r*»6ti^DK:J:0iB*SK:||J6StxS. ff-^ 

[0 0 9 9] «±^feMoy>ft^ v >7 \sl/V$iCk<D 

[ 0 1 0 0 ] sr. m^m^m 1 4r»6n/c^js 
tt (fti 6) cc<fcowas»*»oyt2R-ote*e«# 

[0101] 
[ftl 6] 

(Yc+Mg) - (Cy+G) 2R — (J 

[0 102] 
[ftl 7] 

(Cy+Mg) ~ (Yc+G) ^2B-G 50 
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[0103] cnw^w^swxt^o, itK^ 1 

^^>ft-^tC*fLrfeM-^«R^^J#o/c2R-Q 
L/ < tt R!S # o fc 2 B- CCD E % h iP — -fi L f# 6 ft 
ftl*. l*¥^>(i^itS*U R*£#<tBJ&#£> 

5, i6. 17. 1 8&vmmit^mi 9tc£*)mmit 

[0104] 7^>^*'J15, 16. 17. 18S^ 
7^W*yi5, 16. 17. 18^631^55-7 

^>©*¥^>«##A#sna. i#^gl4 

r^JS3ftfcM^*£jaft#*ei2 9 (a)i L. <SCC[5j 
B#{ b#K 1 9 ICAJI Sm>57^ XDM-Sf-jtfB 2 9 (b) 
CC^-T^ 3 ^ 7 ^ XDft^-Cft o/cit^o 

»5 ^-r >©*¥^ >ft-^cc» bmmit9m*'<f*> t 

M#r*4/cfe, BRE^«:^ofc2B-G«H2(D*^'7 

02 4^1^-riHlB#{k^Sl 9CC*jC*rtt-bU^^ 1 9 0 
US. #5 W>©«#*ttt&ACC, »37^>SD« 
7 ^ ^ >CD 2 B-GK^JS-T -5fi#*|il*fiRCXa*acffl 
T>^1 9 0 2, 1 90 3r«*tay-/ 

>«o.5i c<Dmm£$kzmn& i 9 o 4r»nm*r 
comiLf^i-feu^^ 1 9 o i ©tB^Acom 

^*Cft2>^5^^>cDfi-^«-t2U^^ 1 9 0 5(CA*S 

n. cc-ca^ffe^ajRsn. 2R-c«c*M£Tssr5^ 

n 5 . "c (O £ 0 ft»itic J: 0 Jfl 5 ^ W > *5??«ET 4 

{4^^C. Rfig^f$-D/c2R-GtC*fjS^^ff#iB^^ 

«F-3fc2B-c«:S*j£-r-5m#*f#*ci*5r*4. 1^8 
CC, «lit«RIB3Kb^S 1 9^cm5-7>r>-m9^^>CD 
ff^x^$n. ^7^^>CD7K¥^^>fi^c>pfL0 

2B-ac*tlST4ff#rft4/c^. ^atiR^S^^^o 

/c2 R-cj*a2©7jc¥^ -f >m-%&t>ffimmmt<c£ o o 

J 0ffl*««t^. *crB2 4K5*TH«Kb*!Rl 9^c 

•^fUr «-fe u^^i9ont S77-< >ofi ^^Hi^ 
/ic. il5^^>R^»9 7^>©2R-c«:»i£-r5m 

#*tH*fiacxa*ccca*r4. T>?^m 1902. 
ttursi 9 0 4TttjgL-rn«^5^-Y><!bii9^^>(7> 

^19 0 1 Offl^AOffl^r ft5^7 5 -Y >©(l#«-fe 
1 9 0 SKlA^n. CCrffl*5fe3&Sjltl?S*l2 
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K. 2R-GK#j£^£fii5^>£lil95^>©flni?¥- 

Kttjs-r €>ft-^ t tc 2 b- amm? £ft # 

£f#£C£#T Scfc. ISJBf fb#S 1 9 IXAtim^ 
[0105] fcLt©iI<3 . SS^ff-^rfiS^m 1 3 (cte^ 

n/c^sxiSigm^R^iHiB^t^ i 9 -en en io 
tcwm^Wr, tc 2 r— ac^ic-r sn-fi t mst^-o tc 

2 B- GCC*f JST 5 fS? £ JKt#©S#© 20K 

tesns. f r ^$^<tw©2 0(c*iW€>fi#*!iaK:BB 

[0106] W±©J:^fc. ##Si?B©SUfe©J$!S3©@ 
(«i««6«tc*j ». SttlRSiJRT- 3 ©«ERcFfl» 
■toffil^-FfciWau lJ^-iFdCWWI* 20 

^tSCiT, Hf*ltfll3£f©iffif&&£*©8Sfl*KS: 

h-Cl»4 1 T-CCD*sttfflnJtB-C*4fc». «&©B 
[0107] (%tt©Jg»4 ) *JM!©*Jk<Z>SS4 ft 

£&3tc*fu 2*¥5-r>»ns^S704o i©tu^> 

K*tf4IB5l*#a2 2**iiJniSti. CftKmMW* 
©7 02. 1 1 7. 18*5BiMSn, 3 6 

©J8«4-CttffiM»£(S#gl2 3. HB$<b*«2 4. fy 
* JHI#*BI#8: 2 5. i/Xf AiWfflP^© 26iftfl 

Xit©x*ffi3 iin^safflrtgSB^-tciigLrtiSiWtt* 

BS 1/ . *W5I©»fc©JB» 3 t Aft & ffl#©#KWr 40 
-5. I3 0«, 4&9!©^©&ffi4(c:bt*&BttiMt 
gg©^^^-?**. H0(C*JC>-C. F^?|t#©2 
2W2*^-f>ftn»#©7 0 l©W^6-?-©*¥-7 
-/>«#*IH3I*. l7U-AMltl7.f-JH f ii 
«:a8W*#gir*S. 2 3 tt. HSI** 

S2 23acfBMR>*'J 6©ffl**»RfS-^fiR^ai 3 

s. isiB#{b^K2 4B. flr^A¥a2s©tb^«m4 
fba&a-r-s^K-c**. 

[0108] ffSM^^S 1 3 rff 6tifc»tt«^ 50 
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<h, |5lB#{t#S2 4-Cf§6n/cU ^ F (R) fiS»*#o 

mw?*- (b) K^*f*oap»»9 , s?**flHMa 
#l32 5tctet^r. ^-fx^s. x^&ng, ^n;d» 
XiStJf. #3£©7*-v? h^©x>3- Ff©Ml*s 

[ 0 1 0 9 ] S3 1 BP)B$<t#g2 4©*fiK*^-r^o 
? ^Hr**. 2 4 0 1, 2 4 0 2 ««^fi£^©2 3 

& 1 s-f wey i 6*«:>at#tc*aj£«**jrrs 

T > T-#I2-C$> 0 . c ©ft|||ft©<g4ittAlJM§ 2 4 0 3 
KXtOBStli. 2 404«1 1 5©m^J 

&ft]*B2 4 0 3©Htf)*Hiaa W^EKmO^WTffl 

«-^©m*5fe©aBR««as©a o . ft #©fefi£#(c«t: o 
ti^tfensciits. «±©«fe^K:»fig3ti/c 
*»w©sai©jB«i4©Hi*«««*«cHiy. trF-e© 

[0 110] *^l8©^Ste©^JB3-cittWUfcJ:'>K:, 
2*¥^>Jraf?3M£7 0 l©tB^«l-7U-Ajl^-c 
*Slongff-^-CA-5>„ L#> UfflflW* 'J 6 CCfBttSftT 
H-Sshortd-^B 1 7 -< FHflffC*5/t». C©* 
* "Cliff 2 3 CC*$l»-C1on(jB# t shortff # 

«^R£*^f AftCi. •?-C'C^BJ©SIJfi©^4 iCfcO 

[oiii] *^W©njg©0jS4«:fe«,»r» 1 em-^ 

«®g<t-^iisjgtt©itfsM%}trcft < x hmrnrnvm 

(C. 1 V U~l*W&V&Zlanam j %<£ttbm\&jjfa<Dr$ 
5l*«ffll*JWCit?longft^% 1 7 ^ -;U FH«(CSE 
fe«^^#l82 4 K*j^rshorte#<b^JSW 
-5. *(*S«)CC«S1 2Ca)K5*l/fc«fc5tt2 5-f>JW(t 
m©1onqft^©«SS! 5 W > *IB9 1 2 2 K J: *) Pal? I 

< C it, m^fS^I32 3 CCA^Sn^lonqfl-^?: 1 
■7 a -)V FBKRCC^-TS. C©RSJ§ l#^©1ongff#« 
0 1 2 (tOtc^nOfcJ: ^ftshortff-^i^©fl5SC<!:ft 
5. 

[0112] ff-^fiS#a2 3 K^-aiA^tt* 1 
©«»©»» 3 i I3««c. ttt6 ©<I-^ i ^PbIK) teas 

n-5.occj;i)iajRc:i{c^3ns. fi-^ns^ia 2 3 

[0113] ^fiXff-^«P)^b#IS2 4tC*Jt^-C 

HWU8HI*ttStiS*. *^BJ©HJi©0^3 iMft 

©2 4«cA*-r-S«#wmtfH3 2 (b)CC^-TJ: ^tc 
^2-7-<>*>6^4^'i'>©3 7'('>^-rJ:t^ C©3 
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*n~>tc2 R— GfCfcftfc-r & ft # i Bl&# o/c2B-G 

<tnr4 * >f >©fi^£jraii^LT 2 B-cKitjt&r 

[0 114] |5]B^t#©2 4rf#6n/c2 0(Dft-^«7 r 
^ *;Wf #«UIf® 2 5 6C*fl>r*«IB©**©*» 3 

M#S2 3 V^tS $ tltc&f&m^te IV F*# 

iMt^3 ©SMtM^i^ffl L^:- F*fWffl 
I/, 17-f-;UF»CD^raS*(t#il7U-A^<D 

ec*a^o||fli©»«4K:*jt»rtt, feff-^fc? 

&fc*»9llOSI«i<3[>JKJBl CCfct^r. shortff-5f« 
7 -f FSSUb*- Ft«*mL/t 1 7 a —)l KB 
«<bU/c*JCti«ClBSfc<D-C«ft<, «*«aB*fiHC 

— W&OTtt. H3 3WRrJ:9(cH«MM»3*»6 
shoi^^*R#HJT^fcgK;frfatt: 37-{ >S&C 1 30 

shortll**a«WWIf^±'C±T2 o©* h *r -f *~ 
H4K5%Lfcl*IB*R7 0 2«:J:*»IBA5aK:*5 

UTtt. shortfB#©*¥^ 4 >£fc£ long® -SttC^tol* 

*J:5K:*tlB»i*tT5sfi»3&«**. ^«n?17 
0 2 CCfc^Tttshortft -5f ©StMF^ ><I#R8K: 2 5 
^ >f >«#*»IH«ffi«: J: 0 mdW ^Ci 

CCfrS. C tUC <£ 9 shortfg-^ £ loncrff -^ifo]— ©{f 40 

JISS <b 9 B 4 ic^ 0 WflDJ¥#S 7 0 3 fc J: 0 

^J5R"i-4Ci*JW«itt4. C©«te, ^J««»ktt± 

r 2 7K¥ -7 -Y > Jmir $ nr i> tt c > 1 onqff-^-©^iiist©ff 

tf<U> 0 ft**, C<DJk5tCshortg#*Pa3ll*rR*ffl 
<tlBU/c^Cn(C|5R^fc<0 , C«a< , longfi-^ short 

«#ifccc2*¥^-r>ftii«!ia**fcufcacc, ^safi 

[0 116]3St *ftQB<D|gfk0j&lB 1 &c*$l>T, IS 50 
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:MM©*&£ 2o©M-Sftt 1 ? * KHfTC*4shor 
< , IMI^SOMKcJ: or at l ? 

*-n^Fia4fcr*£longfi#£ 1 7 U — AiIHRT?*£sh 
ortm-^ibrfc<tCi 0 C©»^ 0 3 4 tCTfrtJ: 5 CCl 
cnflflr-Wc»L*IIIB*R7 0 2 fc: <* •) SMDSn40ttllllMK 
I*frl\ short(i^«:*fUrtt2* :5 F^-f >ftl#*S 
7 0 18CJ:0l^^4±T2^^>©aW*1f5flteRi 

rntfj: < % *##wsdjm® 703 -c«b-j-*£i*« 

ft, COll^ 03.4Ca){C7^L/cshortfs#CDfflS:^^ 

ftftSCiWjfft^fcft^ shortft-5f©ffi£fc^ ^ >© 
±T©7 >f > £ m OffiatCSSE-r & longff -^l©*^ -f 

C©^^^:, 1 7 j -)V Flli^r^^lonqfi-^i 1 V U 

-c, ]Kwa«T©»i6a:©iSc^-< ^ 5 ^ ^ u>^^ 

[0 117]**:, *^©^©ff5SS 1 RW«H© 
«t(WB»2CC*Jl»r, ifflfg702ttl7^>^* 
y*2fflfiMI0. 2 *^-f 6*WI«H1* 
tf^«flE<!:0/c^cnCC|K-5fc©r««c< . «^«HCC 

^-f >*2iar-ott0iSbffl*-rici"c*^-<>tt 
*2flSBcr*^t>t^swrfl^*ff 5«jsfe*^.6h 

[0118]**:, 2p:^©^©^SS 1 K&OT, M 
-^fiS#S7T«, 1 onpft-^- 1 shortfi-^£ ^ /c 
^©^^ k « 1 oncrft^©ll^S«: $fe^^iO/c 
#CttfcR44©r*«c< . mtf^©ili^©fi#^ 
■^j|/©^(Bt u < te^/Nfi*> b < tt*^cffl[*> L < 

$fe6n/c k ©fit© 3 6*i?>/c k ©^ffl 4> 

[0119] Sit, *^©n^©0Sii «:*5i»r, ft 

«S 3 6 Kfet^-C, lonqff (Ye+N^) LH<h (Cv+C)L12, 
(Ye4Wq)L13i (Cy^Ll^-en^n l^P^iU, C 
tl <t [5]{ig^#?5E-r & shortfl-^ (Ye+Mq)Sll<b (Cy+QSl 
2, CYe+Mq)S13<b (Cy+G)S14&^tl^tl l^ayftTZ 

i t c©2IiSR*fl[©^a^^ffCc^JiR«»**«>, £ 
JSE%tf5C<bfepJ|fir*0, C © itWitf lonqff #(Y 
e4Wq) Llli (Cy+G) L12^ hU&r/Uv 5 L shortff (Ye+ 
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* [0 



1 2 0 
18] 



Mq) silt (Cv-m:) svo^mz s cozfuv? (D-Sf&imk 
ZkbVLtTZtZti^ti (iU 8) ©<fc5K:ff5. (cy 

e+Mq)MLL (Cy^)M12B^J#f£4Mf^f) * 

(Ye+Mg)Jlll = (l-kbll) x(Ye+Mg)Lll + kblix (Ye+Mg)SUXD 
(Cy-K»M12 = (1-kbll) X(Cy+G)Ll2 4- kbll X (Cy+G)S12XD 



[0121] c com^t . ^fiSOKkMHi^a » **c^* 

n^lonqff-^ ( m& « CYe4Wq) LLli (Cy-Ki) L12) Ot^f 
# (^«ae4Mq)Lli<b(Cv4C)L12) 

a, *n«o*a < t fei>-rn^e>0 1 3 tc 10 

fit <m«IB3 6*©k 1, k2)©¥*3fflL SXffi, 

[0122] **?80SI)»0»jBl Cc*5l>r % ft 
#6flE*R7rtt, M»©B»*6tt*:/P***R 

c©:/n* ^Ao4ft£offiK. * ^cd* 20 

^ffiB5C»aErSlongft#U^l/3&>6iai 3KS%U^ 

{t-SFC»*<, ^^-^FBifR-Ci^shortft^e^ 30 
«E«HSk«3R«>i«JESfe*it6ti4. C<D*£\ 012 

rSCi^rjf&l^ C<D*B£\ longff ^(DMfcW > 

[0i2 3]*fe, *»?8©iiificwB« 1 ccfc^rd-^ 
»«ck*«3E-rS*iSt«*6tiS. 

1 0 1 2 4 3 ttc *§m<D9m<omi&2 tcfc^r, sh 

#*IB3IC> , t:»*ffl-rate!J«>*A6*i4. C<DJ§£, sh 
ort«*ttH»WMST'±-C±T2o©* h K 

/c, 04fc^U/tJfifffl*R7 0 2lCj:2>mfflf2MtCtel<> 50 



shortfs-^CD*^ 4 >!fc£lonqfi^frC^fc>t!:& 
J:5fciilB*aJl*ff9!Hl3S«*». o$f}»g7 0 

6 4 . CntC<£ 9 shortfl-^ <b longft-Sfttg)— <Dfm& 
*ittOBI4tt:3RUfc**#»fllJI*R7 0 3CCi:0^ 
JSW*Ci*s^HBi36c4. ffiU B 1 5 fc7j*Lfc»K* 
#Mffl*R7 040 1 tC«±T2 7ic¥^-Y>ttI^^nr 
C*ttl»lon(?B#*«»SJh*fc«>, H^Recawii^ffl 

*ac»tt»Kfi#«ffl*R7 0 4 0 1 <dHu&k: 
2*¥^-f>Jn**R7 0 1£H«©^R*RW> W* 

<i^ffltu^i37 04o i«cB2*T9-f taunts tifc 

i)(DTO< k "longft^ shortff-^i fcCC 2*^-7-/ 

[0125] *»l8©HftCDJKJ82CC*5l^r % S 

4 2 ^?CDfi-^B FBH«r*4shor 
tff^i 1 VV- Aitt ^) S lonqff^ t L tctt CtllC 

onq^^C*fLliPi#R7 0 2«C i 0aO*lft©»IH« 
a*ffC\ short(t#K:»LrH:2*T^-/>tB»*R 

7 0 l^Ccfcf3RST4±T2^^><DUn#4tf^1t^i 

■rntf j: < . «*«waw*R7 o 3 v&mrz&f&m 

<Om^ % 034 (a)^C7SL//cshort<f #C0fi^^ 

lonrflWatt*r^*fl» k 4^fe4 

5 tGL&lCftfrf 4lonqff -^CD7K^7 ^ >fl^ 

tf*m«J:l^ co<fc5Cc v l 7 y-;I/KBi«'C*4 

[0126] s/c. ^mcommmmz^c^x , m 

^f&^&lXte. 1 ongft-^ t shortff -^4 4 /c 
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t o 1 2 7 ] *§m<Dmw<D&mi2 k:*»<,»t. m 

«H 3 8 CC*5t,>T, lonqff^(Ye4Wq)Llli (Cy4C)L12, 10 
(Ye+Mg)L13<i; (Cy+G) L14^r -^n^n 1 ZfVi v 2 t U C 
n<!:l^{4^CC??aT^short^-^(Ye+h1q)Slli (Cy+G)Sl 
2, (Ye4Mq)S13i (Cy4G)S14£^*l-eft 1 7u ? ^ <fr^> 

e+Mg)Lll<h (Cy4C)L12^ hU&^VvVt shortff^CYe4- 
Mg)Sl±£ (Cy4£)S12<D^J&te\ CCO^U y 9<D^J&&$k 
£kbll£T£<t^ft^n (»1 8) ©<fc5K*T5. CO 

(W*.«EI3 8 tpOYLXLivm) <Dl>-?tl&<Dmni"< 20 
[0128] *fe, **?B<DmfeOJgJ82 &C*5l^r, ft 30 

ccD^n^ ^f^(D^c7){4^, #l;U£:/a ? ^<Z)c£ 
^fiB&C^j£-r^1onfl»a[M#U^V^60 1 8 &CSl< 

Kft-5f-C«&< ? U-Alffi^^L/cshortd^e) 40 

& * shortft-^ e> » w s n a 6 k 

©dflt«»^6*8bh«J:C». 50 
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[01291S/C *^<DHiS(D^S§2 0Cfcl>rfi# 
U^;I/3&>6^fiS«ak«:3R«>^^ffi<3!>«a|*BI 1 8CC7nL 
^ffi»kCD»5E^ffi»cntciRSfeor»3a: 

FrH^fflUfc \v FHfe£ Lfc**CftCClB 
Sfc(D"C«3&<, -Wiim S3 SfcfttffcJcStc 
Sat^6c*¥^^>«#*IB5lC»rB5*HlT«JS8fe# 
;L6n£ e c©»£, shortB#«Hf«WR*iF-±t?± 
T2oco* bZJ*- FfcWHS<ifc«W35S«d3tir 

tWiJ:^, 04OK:7nL//c*fiS"C«shortg#(D±T 
2B3RS^*2*¥^-/>JD»*a2 7 (2 7K^^-<> 
Jn#^S7 0 1 iBW©*»r**3ft« % KW-r**:»«: 
fl#42 7i-r-5) K*Jl>rtf5ft:». IS*W«:«H2 
0{CS%Lfc«ffi<kH«O«ffi. ^m^H^*C#^> 0 ffl 
MKft-9MB^Sl 2Kl*lr»rBshortB#OIB5l 

r*>Scl». F!l^.«shortfs^ig 3 0 iC^L/c<fc ^ JCH 
^l^n^ff-^-O^, mt*EI4 HCTK-Tcfc^CC short 
jSiSil^ (H4 1(c)) (7)^*^^>i r >^Cc2^^>^ 
o©fflPHl7jc^^ -Y >««WWc J: 0 ftWT*itfJ:lr>. 
Sfc»S7 0 2CCfel^T:fcEI««:shortfi#©iai3l 

>«*tffjaw-titfJ: 
CiCitt#5 3S"Cfcai^. ^c*>\ H3 3«:*ftrteJ:5«c 

04O^2 7)<^^>r>J!jD#*K7O 1M2702 
OCD 2 -Y >JP»#a*J*o«J5S*^ U /c^ CMC 
R£fc©r»fc<, 2*¥7^>l)ll»fS7 0 1M2 
7^/cJ&t«^i^^, C(Di#^. SfSif-^ffl 
[11^7 0 40 HC2 7K¥^H r >tt@^S7 0 1M2 
7 iHaoS56**Wr **S*«*S*S C irionq® 
#ishort«#3^6oaa[affl^"prffir*S. ^/cC© 
J:5<c2* J P^-f>ftH»a7 0 K 2 7*WSttC*« 
fiEtt. H*«WM8T-3±CCJBi«Stiyta7 4)\s*—&m 
tL\Z\sv F (R) , yy-> (g) , (B) ©Ife 

frht**). — MCcHftaWaR^f-S©* h F±© 

«l8O*SfiC0J|5«4CC*jl^'r, «*«(DSa:4 2 0(D{i 
W FiS«r^>Sshort#^i 1 ^ U-A® 

*HHI«I©fflaicJ:-9tttl7^^ FiB«r*4io 

COit^, lonqft^6f#6tl6lonqplfgff^C*f 
^ffiPi^S 1 2 fc J: DSiC&lQO«mxaHrfT 

^gi3^tMtnw<, -eo^c^ffl-r 
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* $ n & i * ^ > * 2 ar o« o is u a**- & c <t 
r*¥^^>**2ffip«cr*i»toi9>*«rfl*im*tf5* 

[0130]*^ *^C^Ofc©JBJ»3aW*:»WO 

*>©r»tt<, m«Bc£»©*¥^>«#*»6* 
^OFWte«ccJ:0fiiai«i«*tf^lllJES*. UrtWflBK: 20 

[0 13 1]*fc *»WOjBfc©»JB3a»*«Sa© 

*m©»Ji4K:*jc»r 1 «£«^/£^ai 3ic*5t>T 
SkttlondHfKii-^cDBIBRfiic^ASfccOi LfctfCft 

S CC3fc&> 6 ft/c k cDffico 5 *>«ftfi© k (DffiO^F JSffl 4> 

L < tt»/Jvfl& L < ttftfcffife U < «*^ffl^r®^SCD 30 

[ 0 1 3 2 ] *»9B©II*©»JB3 

ia*ff5«iaE*>*iL6n*. m»*H4 3«:*ji>r, io 

ncp®Sff-^YLll<bYL12, YL13<b YL14£-e*-l-eft 1 7X2 9 
^il, C ft t mtitAtCW&t 2> shorti^Sft-^YSlli Y 
S12, Y513<tYS14£^ft^ft 1 :/D ? <5 £ , CO 

2iB^#{4cD^D 9 ^»CC^flE«»**ft. £*«f 9 
C <b fc pJtg-C*) 0 , C©<t#W^«loncjSSM#YLLl<b 40 
YL12*P 6 ft 4 ^ n v 2 t shortj5fgff-^Y51li YS12tf>£ 

(ft 1 9 ) Oct ^{cff (wt*£f$.&<Dm&m^) . 

[0133] 
[ftlO] 

YM11 = (1-kb 11) XYLU+kb 11XYS11XD 

YM12 = (1-kb 11) XYU2+kb 11XYS12XD 

[0134] C©»^ ^fififtkbiili^o * £CC»|£ 
T£lonq«g{i-5f (maH4 3*£>YllcbY12) <O^T 
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4loncpl?Jgfi-^(DSm^U^^e01 8CC^b/c*ffi 
T*«>6n-5Bli3R«C[>k©ffi (mt2H4 3^kK 

k 2 ) ^p B iffloo^rn^^ 

:/U ^ ^rt©iii*»W2il*<i:lfi6«Ct*Ci«(r>5*r 
[0135] SS/c, *«9B<Z^Ut©»»3aW*«l8© 

safc©jg»4cc*c>r, »sft#^^si 3t«, is 

<* «Hl*«nMfc**. ft*. ^J5R«ft*«»*l««: 

[0 1 3 6 ] S/c. **9iC«ail©»»3aW*«H© 
H86©JBS84(c*j^r, *-9*flE#ai 4M2 3r 
lonqft^-ishort^^^-r^/c^^^ftk 
«1onc»S«^^6>^^ft^i^ai 3 0 ICC J: OB 

©racft < , m«H 4 2 &c7jr2"ct 5 ccft^A^a 1 

4RO'2 3 OrtaBCC^««»«4*« 1 4 0 4*&gK: 
«iL, SftOlJ^CDlon^fSfi-^ U^jKO^fflfc L < 

ttS/j^a «> 0 < imxmb l < »*iafii*» 6hbr» 
©a«Btt^flEff»»*^a 1301 iiniir^^o 

[0137]*^ *«KC^Iife©»«3aCf5jc*IB© 
*»flWKtt4CC*fl»r l §^^145^2 37 

»r^jjJE*fT5«te8fe#it6n4. m«H3 8«:tet> 

longff-^(Ye4Mq)LrLi(Cy+C)L12, (Ye+Mq) L13 <t (Cy 
4C)Ll4S:*tl-e47l cn<h|lI{4gCC#fi 
"T 4 shortff-^ (Ye4Wp)Slli (Cv+C)S12, (Ye+Mq) S13i (C 

y+G)si4%^n^ni ^a^i«i, c<D2mmm 

lrg"C^>^ v C <D i^WI^^lonqft^ (Ye+Mq) Llli (Cy+G) 
LL2^^a^^n -J ^<bshortff-^-(Ye+Mq)Sll<b (Cy+G)Sl 

(»1 8) ©J:5«:tf9. C©»^ ^««kbrKi« 

(m«S3 8*cDYLii<bYLi2) (Di^ri^cDmm^^ 
)i<, i>L<i*z?ay ?±g.m&}(tcm cUMdc^-r -5 io 
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(«A«H3 8*CDkK k2) ©Wi, tAI, * 
mSt&BI&ltcte^X* m^f&mZ 1 4M2 3-C 10 

[0139]*^ *^JO^«^S3SC;$^0 

Jt«©»»4cc*5i»r, t^j*¥Sua»2 3 r« 20 

[ 0 1 4 0 ] *^W©^J6CD^S83RCX*SI?g<D 

iaBcD»»4cc*jiiT. M&m^f&^m 1 3 . 

^S14M2 3m ^^k«1oncjWS«#r 
7 U-A@j«itC^l//cshortB^6JftHi§tl 
<E>«Kff-^ (shortiWSfi-^) J&>6*#> 6 
ft& 0 *fc. 7U-AH«CC^|ftL/fcshortf3^6J* 

fflsn-s«K<t#r«a< , 7 -# - ju FHHirc*£shor 30 

t^#^6JflfflSti63WS«#^6^^ak%^^ 
loncrii-if <Dffi& > j£T & shortff L & 

[0 1 4 1 ] *fc. *^<DHSfeC0^g83SL^*^© 
5 &c Jf g u -<;u ccj£ c r fc k * m£? zfr&bm 

7Lhtiz>o ifc s *mn<Dnmojtm4t<cte\,>x , shor 

-;l/FBi«il/fc^CtitC|!R-S«>cC)-CWft< . — «i 0 
rtt, 033 ccfc j: 5 tese^ffttezM^ >f >fi^ so 



«fH2 001-148805 
38 

%Bi9K* , cSc*ta'r«fiRfe#^6na. co«^, shor 

2&C^o^r6Jshortff-^OP^ i 5l^n^^J^Or, *iR8£0t 

182 2^fcl>Tferaa^short(a#©ra5l*stl^K:jSD 
lonflB#^short«#iBIC«#»S:6Ctt5J:^K: 

[0142] #»IJ8©5IJ6<«I5S84 Kfc^TttPd! 

5I*^S2 2tCj:0longB^Sii:*f^Olffl5l*iffia* 
fT9«a*l»9i 1/^*5. H4 4Cc^-TJ:5K:|ffi«ft#* i 

S2 7*»W. cntCcfcO 2*¥^-/>»Ifit*l27 0 1 

Wttfl/2fcHI3l< £9 COfcg 
1^ ±fBO<fc 9 CC*¥*W<WB««: 1 /2 CCIB5I 
0B$ffcSaS<D/c:a?)© 1 ^ >f >^ U 1 5 , 16 ^:^CD^ 
#O^g<£>0. 57-/>y : ey2 8, 2 9 0Cg^}^^> 

5HaCClongB#S^shori^#©*^r^<D 

[0143] */c±IB-T^-C(D*^HJ(D*lrS(D^fi8(C*5 
l^r , lonqff-^ <t shortff ^«—H®^^^r U 6 tClBtt 

<a#fc 0 < «short^#(Dl^tl*>—^r<O^B«^ ^ y 

[0 14 4] */c±IB^^rO*»IB©^Jfi<WK«0C*j 

IB?'J«H3^TJ:5^v-lf>^, yy->, -fxa 
^T>©4ft^6tt4«feiPtfi3r^^4fl|C*rsttW 

04 5 ^C^-T J: ^ ft v-^> Z (Mq) <b ^ U - > <©3&s ^ 

vffitcteajgfiu&^Ea^ H4 6cc^r<fc5tt^y 

-> (G) ^^>T> (Cy) . (Ye) 

ho 

[0145] £tc±Mrt^X<D&mM<DmM<DjfmiCto 
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IE^Jte£0 3&c^J:5&v*f>^ y;->, >f*n 
cciss<>cDt?tta<. ^«;-> (g) > (b) % u 

* F (R) frtt&m&y -f JU**ffll»*:*«fc**.6 
B 5 0&c*OfcX F^ 05 HC^O/ci4#>X 

f ^ m 5 2 cctr l,/cg* f ^ >r ^rbsh^ io 

5& m 5 3 (tCnk UfcGX :7RB^»C&3»W**. 

e>ft£« c<D<t5cc^fe7 Y;i/^*flat^c»^K»ffift 

(»2 0) CCfi6C^«>6tlSCit*#9 

[0146] 
[»2 0] 

S£gf£-^=0. 3XR+0. 59XC+0. 11XB 

1>T\ Hfl«»* : F-3±K:»j«Sti4*^--7-f^df- 

/cfc«>. 1 ongff-Sf £ shortd-^CDfi-^S;* S 
«>CC, 2*¥'7-r>Jn»*©7 0 HC<££loncrft-5fC7)_b 

Lr«&<, H3 3Cc5%bteJ:5ttlH3l*B!*aiU*fT 

[0148] *yt±K^rO*#BK<D||Jfi(DJg»tC*j 
1>T, ^^<^^^^^CD^lffiTh#max v Th#nin, Th#m 
ax* . Th#min SHE-ft-eft (JK2 1) (D«fc5fc«EU 
fil*IB«^#iSl»IB»5^#*»^W»lll-Cttft 

[0149] 
[»2 1] 

Th_max = Thjuin 

Th_max' =Th_min' 4Q 

[0150] 

4m©Btttt^?*mE^<ttMUR?£ 50 
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[Bn©a««cini3] 

[0 1] *«P©**©»»1 Cc<fc£@f*it<§gta£^ 
■f^n ? ^0 

[02 ] *?^©£ft©^m KfcttSBtt8MRX?-3 

*>e>©<t#^ttio*- F©iftHj0 
[S3 ] &mi<Dm&<z>&m K.*si-tzm#m&i&*3 

[04] *mi<omn<mm\ \cia\*hw*&8&9Li 

[05] *mi<D$m<JMi& i cctew s 2 -y >a 

##87 0 1 ©*gja&^T:/a ? i>0 

[0 6 ] *&m<Dnm<mi&i siiiwf® 7 0 2 

©^fiS^Tn-TT'n-y £0 

[0 7] #2PJ©3lJ&fe©ffJm fc*jwss*#w*nir# 

87 0 3 ©«BS^-T^D v i?0 

[0 8] *mnDntfo<Di&m 1 s # w s * i> u 

[09] #$68J©5|j6©0m tCfcWSlonqff-Sf, shor 
t*g#©S5feRO'^mb $ A 5 >^£i8WT£;fc»© 
SftSB0 

[010] &$m<D$m<DB1& 1 KfeW^shortft^ 
KWT*fc«C>©BMI|IS 
[011] #&W<DmM<Om* \ {CfcWSlonq(t#4lft 

[012] #£SHjj©^J6©jf2?g 1 2 7k¥^ -f> 

[013] «»9i©^ik©^s 1 iztovzsm&mtjs. 
[0i4] >fc#s9j©si*6©ji2ag 1 K.*sttzmn£ti$wm 

[015] *^BJ©^JSCD^2(CteWS«^^»om 
#S7 0 4©flfJj££^7 , n-,, ^0 

[016] *f6BJ©^J6©0J!S2CC*JWaaem^ttffi 
?g7040 1 ©fgJ&£jK-f :/P » * 0 

[017] *^IB©SIJ6©^J82(c*jW5lonfi(BSif# 

[018] *^BJ©^©^2fC*sW.5^fiS^^5e 
[019] *BBJ©*ife©^2fc*5^-5{i-^JS®a 

©7?ffi*iftBJ-r •s/c*©ift?g0 
[02 0] cH#»«§Sfi£irc-f r/a* ^0 
[02 1] ^Bj©s|]5g©^a83(cteWS»S<i-^fflia 

l 2 CDmf8.Z7nT7v v i>m 
[02 2] a|^W©IHS©^»3CC*jW4»:fiflr-^J!S 

#® 1 3 ©flUSfcTK-r^a 9^0 
[02 3] ^H^©JISg©^l®3 Kfett-Sfl-st^fifriMg 

[02 4] *?BQg©£tt©JftB3 (c*»W*iail»ft^S 1 
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[02 5] *^BJ©HJS©^3(CfeWSloncj@Sfs-^ 
[12 6 ] *ftW<DMM(DBM3 CCteWSshortiSIgfi 

Rfl^iiSrl&BJfT £ tc#><D®.Wm 
[02 8 ] *|SB^o||j!i©^3(c*iWSi^Sfi^©^ 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] ~~ ~ 

[Claim 1] It is the solid state camera characterized by at least one being a picture signal with 
few pixels compared with other picture signals among the picture signals which have the solid 
state image sensor which outputs two or more picture signals with which light exposure 
differs, and a signal composition means to compound the picture signal outputted from said 
solid state image sensor, and are outputted from said solid state image sensor. 
[Claim 2] The solid state camera according to claim 1 characterized by the picture signal with 
few pixels being a picture signal which had the pixel thinned out perpendicularly. 
[Claim 3] The solid state image sensor which has a transfer means for outputting outside two 
or more photo diodes arranged in the shape of a matrix, and the charge accumulated on said 
photo diode, It has a protection-frorrHight means to shade the light which carries out 
incidence to said photo diode, and a signal composition means to compound the picture signal 
outputted from said solid state image sensor. Said solid state image sensor The charge 
accumulated on said photo diode as the 1st exposure is outputted through said transfer 
means after impression of the 1st read-out control pulse. Furthermore, the charge 
accumulated on said photo diode in the 2nd exposure completed with the exposure 
termination by said protection-frorrHight means is outputted through said transfer means 
after said 1st read-out control pulse impression after impression of the 2nd read-out control 
pulse. Said picture signal composition means is a solid state camera characterized by 
compounding the picture signal photoed by said 1st exposure and said 2nd exposure. 
[Claim 4] The solid state image sensor which has a transfer means for outputting outside two 
or more photo diodes arranged in the shape of a matrix, and the charge accumulated on said 
photo diode, It has a protection-frorrHight means to shade the light which carries out 
incidence to said photo diode, and a signal composition means to compound the picture signal 
outputted from said solid state image sensor. Said solid state image sensor Some charges 
accumulated on said photo diode as the 1st exposure are outputted through said transfer 
means after impression of the 1 st read-out control pulse. Furthermore, the charge 
accumulated on said photo diode in the 2nd exposure completed with the exposure 
termination by said protection-frorrHight means is outputted through said transfer means 
after said 1st read-out control pulse impression after impression of the 2nd read-out control 
pulse. Said picture signal composition means is a solid state camera characterized by 
compounding the picture signal photoed by said 1st exposure and said 2nd exposure. 
[Claim 5] The solid state image sensor which has a transfer means for outputting outside two 
or more photo diodes arranged in the shape of a matrix, and the charge accumulated on said 
photo diode, It has a protection-frorrHight means to shade the light which carries out 
incidence to said photo diode, and a signal composition means to compound the picture signal 
outputted from said solid state image sensor. Said solid state image sensor The charge 
accumulated on said photo diode as the 1st exposure is outputted through said transfer 
means by field read-out after impression of the 1st read-out control pulse. Furthermore, the 
charge accumulated on said photo diode in the 2nd exposure completed with the exposure 
termination by said protection-frorrHight means is outputted through said transfer means 
after said 1st read-out control pulse impression after impression of the 2nd read-out control 
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pulse. Said picture signaWomposition means is a solid state camera characterized by 
compounding the picture signal photoed by said 1st exposure and said 2nd exposure. 
[Claim 6] The exposure time of the 1st exposure is a solid state camera given in either of 
claim 3 to claims 5 characterized by controlling by the electronic shutter. 
[Claim 7] The charge accumulated in photo diode in the 2nd exposure after impression of the 
2nd read-out control pulse is a solid state camera given in either of claim 3 to claims 6 
characterized by being outputted by frame read-out. 

[Claim 8] The image read after impression of the 1st read-out control pulse is a solid state 
camera given in either of claim 3 to claims 7 characterized by being an image with few pixels 
compared with the image read after the 2nd read-out control pulse impression. 
[Claim 9] A mechanical protection-from-light means is a solid state camera given in either of 
claim 3 to claims 8 characterized by making an optical diaphragm serve a double purpose. 
[Claim 10] The solid state image sensor which outputs two picture signals with which light 
exposure differs from the number of pixels, A interpolation means to change into the same 
signal format as a picture signal with many pixels a picture signal with few pixels between two 
picture signals with which said numbers of pixels differ by interpolation processing, A picture 
signal with few said pixels, or the picture signal changed into the same signal format as a 
picture signal with many pixels by said interpolation means, Or at least one of the picture 
signals with many said pixels is made into a synthetic control signal. The solid state camera 
characterized by having a signal composition means to compound the picture signal changed 
into the same signal format as a picture signal with many pixels by said interpolation means, 
and a picture signal with many said pixels, according to this synthetic control signal. 
[Claim 1 1] The solid state image sensor which outputs two picture signals with which light 
exposure differs from the number of pixels, A luminance-signal extract means to extract the 
luminance signal from a picture signal with few pixels between two picture signals with which 
said numbers of pixels differ, or a picture signal with many said pixels, A interpolation means 
to change a picture signal with few said pixels into the same signal format as a picture signal 
with many pixels by interpolation processing, At least one of the luminance signals extracted 
from the luminance signal extracted from the picture signal with few said pixels or the picture 
signal with many said pixels is made into a synthetic control signal. The solid state camera 
characterized by having a signal composition means to compound the picture signal changed 
into the same signal format as a picture signal with many pixels by said interpolation means, 
and a picture signal with many said pixels, according to this synthetic control signal. 
[Claim 12] A signal composition means is a solid state camera according to claim 10 or 1 1 
characterized by to have the synthetic means which carries out weighting addition of the 
picture signal changed into the same signal format as a picture signal with many pixels by the 
interpolation means, and the picture signal with many pixels according to the multiplier k 
generated by multiplier generating means generate a certain multiplier k according to the 
signal level of a synthetic control signal, and said multiplier generating means. 
[Claim 13] The solid state image sensor which outputs two picture signals with which light 
exposure differs from the number of pixels, A luminance-signal extract means to extract the 
luminance signal from a picture signal with few pixels between two picture signals with which 
said numbers of pixels differ, and a picture signal with many said pixels, The 1st interpolation 
means which changes the luminance signal extracted from the picture signal with few said 
pixels into the same signal format as the luminance signal acquired from a picture signal with 
many pixels by interpolation processing, The luminance signal with which said pixel was 
extracted from few picture signals, or the luminance signal acquired from a picture signal with 
many pixels by said 1 st interpolation means and the luminance signal changed into the same 
signal format, Or at least one of the luminance signals extracted from the picture signal with 
many said pixels is made into a synthetic control signal. According to this synthetic control 
signal, a luminance-signal composition means to compound the luminance signal acquired from 
a picture signal with many pixels by said 1st interpolation means, the luminance signal changed 
into the same signal format, and the luminance signal extracted from the picture signal with 
many said pixels, and a picture signal with few said pixels The 2nd interpolation means 
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changed into the same slfnal format as a picture signal with many pixels by interpolation 
processing, The solid state camera characterized by having a signal composition means to 
compound the picture signal changed into the same signal format as a picture signal with 
many pixels by said 2nd interpolation means, and a picture signal with many said pixels 
according to said synthetic control signal. 

[Claim 14] 1st multiplier generating means by which a luminance-signal composition means 
generates a certain multiplier k according to the signal level of a synthetic control signal, The 
1st synthetic means which carries out weighting addition of the luminance signal acquired 
from a picture signal with many pixels by the 1st interpolation means, the luminance signal 
changed into the same signal format, and the luminance signal extracted from the picture 
signal with many pixels according to the multiplier k generated by said 1 st multiplier generating 
means, The solid state camera according to claim 13 characterized by ****(ing). 
[Claim 15] A signal composition means is a solid state camera according to claim 13 or 14 
characterized by having the 2nd synthetic means which carries out weighting addition of the 
picture signal changed into the same signal format as a picture signal with many pixels by the 
2nd interpolation means according to at least one multiplier k among the multipliers k 
generated by the 1st multiplier generating means, and the picture signal with many pixels. 
[Claim 16] The inside of the multiplier k by which the signal composition means was generated 
by the 1st multiplier generating means, Even if there are few the average of two or more 
multipliers k, maximums, minimum values, and mean values, it responds to any one. The solid 
state camera according to claim 13 or 14 characterized by having the 2nd synthetic means 
which carries out weighting addition of the picture signal changed into the same signal format 
as a picture signal with many pixels by the 2nd interpolation means, and the picture signal with 
many pixels. 

[Claim 17] 2nd multiplier generating means by which a signal composition means generates a 
certain multiplier k according to the signal level of a synthetic control signal, It responds to 
the multiplier k generated by said 2nd multiplier generating means. The solid state camera 
according to claim 13 or 14 characterized by having the 2nd synthetic means which carries 
out weighting addition of the picture signal changed into the same signal format as a picture 
signal with many pixels by the 2nd interpolation means, and the picture signal with many 
pixels. 

[Claim 18] The solid state image sensor which outputs two picture signals with which light 
exposure differs from the number of pixels, A luminance-signal extract means to extract the 
luminance signal from a picture signal with few said pixels between two picture signals with 
which said numbers of pixels differ, and a picture signal with many said pixels, A interpolation 
means to change the luminance signal extracted from the picture signal with few said pixels 
into the same signal format as the luminance signal acquired from a picture signal with many 
pixels by interpolation processing, The luminance signal extracted from the picture signal with 
few said pixels, or the luminance signal acquired from a picture signal with many pixels by said 
interpolation means and the luminance signal changed into the same signal format, Or at least 
one of the luminance signals extracted from the picture signal with many said pixels is made 
into a synthetic control signal. A luminance-signal composition means to compound the 
luminance signal acquired from a picture signal with many pixels by said interpolation means, 
the luminance signal changed into the same signal format, and the luminance signal extracted 
from the picture signal with many said pixels according to this synthetic control signal, An 
infanticide means to change a picture signal with many said pixels into the same signal format 
as a picture signal with few pixels by infanticide processing, The solid state camera 
characterized by having a signal composition means to compound the picture signal changed 
into the same signal format as a picture signal with few pixels by said infanticide means, and a 
picture signal with few said pixels according to said synthetic control signal. 
[Claim 19] 1st multiplier generating means by which a luminance-signal composition means 
generates a certain multiplier k according to the signal level of a synthetic control signal, The 
1st synthetic means which carries out weighting addition of the luminance signal acquired 
from a picture signal with many pixels by the interpolation means, the luminance signal 
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changed into the same slfnal format, and the luminance signal extracted from the picture 
signal with many pixels according to the multiplier k generated by said 1st multiplier generating 
means, The solid state camera according to claim 18 characterized by ****(ing). 
[Claim 20] A signal composition means is a solid state camera according to claim 1 8 or 1 9 
characterized by having the 2nd synthetic means which carries out weighting addition of the 
picture signal changed into the same signal format as a picture signal with few pixels by the 
infanticide means according to at least one multiplier k among the multipliers k generated by 
the 1st multiplier generating means, and the picture signal with few pixels. 
[Claim 21] The inside of the multiplier k by which the signal composition means was generated 
by the 1st multiplier generating means, Even if there are few the average of two or more 
multipliers k, maximums, minimum values, and mean values, it responds to any one. The solid 
state camera according to claim 1 8 or 1 9 characterized by having the 2nd synthetic means 
which carries out weighting addition of the picture signal changed into the same signal format 
as a picture signal with few pixels by the infanticide means, and the picture signal with few 
pixels. 

[Claim 22] A signal composition means is the solid state camera according to claim 18 or 19 
characterized by to have the 2nd synthetic means which carries out weighting addition of the 
picture signal changed into the same signal format as a picture signal with few pixels by the 
infanticide means, and the picture signal with few pixels according to the multiplier k 
generated by 2nd multiplier generating means generate a certain multiplier k according to the 
signal level of a synthetic control signal, and said 2nd multiplier generating means. 
[Claim 23] The solid state image sensor which outputs two picture signals with which light 
exposure differs from the number of pixels, A luminance-signal extract means to extract the 
luminance signal from a picture signal with few said pixels between two picture signals with 
which said numbers of pixels differ, and a picture signal with many said pixels, A interpolation 
means to change the luminance signal extracted from the picture signal with few said pixels 
into the same signal format as the luminance signal acquired from a picture signal with many 
pixels by interpolation processing, The luminance signal extracted from the picture signal with 
few said pixels, or the luminance signal acquired from a picture signal with many pixels by said 
interpolation means and the luminance signal changed into the same signal format, Or at least 
one of the luminance signals extracted from the picture signal with many said pixels is made 
into a synthetic control signal. A luminance-signal composition means to compound the 
luminance signal acquired from a picture signal with many pixels by said interpolation means, 
the luminance signal changed into the same signal format, and the luminance signal extracted 
from the picture signal with many said pixels according to this synthetic control signal, The 
1st infanticide means which thins out a pixel by infanticide processing to a picture signal with 
many said pixels, The solid state camera characterized by having the 2nd infanticide means 
which thins out a pixel by infanticide processing to a picture signal with few said pixels, and a 
signal composition means to compound the picture signal which had the pixel thinned out by 
said 1st infanticide means and the 2nd infanticide means according to said synthetic control 
signal. 

[Claim 24] 1 st multiplier generating means by which a luminance-signal composition means 
generates a certain multiplier k according to the signal level of a synthetic control signal, The 
1st synthetic means which carries out weighting addition of the luminance signal acquired 
from a picture signal with many pixels by the interpolation means, the luminance signal 
changed into the same signal format, and the luminance signal extracted from the picture 
signal with many pixels according to the multiplier k generated by said 1st multiplier generating 
means, The solid state camera according to claim 23 characterized by ****(ing). 
[Claim 25] A signal composition means is a solid state camera according to claim 23 or 24 
characterized by having the 2nd synthetic means which carries out weighting addition of the 
picture signal which had the pixel thinned out by the 1st infanticide means and the 2nd 
infanticide means according to at least one multiplier k among the multipliers k generated by 
the 1st multiplier generating means. 

[Claim 26] A signal composition means is a solid state camera according to claim 23 or 24 
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characterized by havingme 2nd synthetic means which carries ou^weighting addition of the 
picture signal of the average of two or more multipliers k, maximum, the minimum value, and a 
mean value which had the pixel thinned out by the 1st infanticide means and the 2nd 
infanticide means according to any one at least among the multipliers k generated by the 1st 
multiplier generating means. 

[Claim 27] A signal composition means is a solid state camera according to claim 23 or 24 
characterized by having the 2nd synthetic means which carries out weighting addition of the 
picture signal which had the pixel thinned out by the 1st infanticide means and the 2nd 
infanticide means according to the multiplier k generated by 2nd multiplier generating means 
to generate a certain multiplier k according to the signal level of a synthetic control signal, 
and said 2nd multiplier generating means. 

[Claim 28] A solid state camera given in either of claims 1, 2, 3, 5, 10, 1 1, 13, 18, and 23 
characterized by for the picture signal with few pixels being a picture signal of the 1 field, and 
the picture signal with many pixels being a picture signal of one frame. 
[Claim 29] A multiplier generating means, the 1st multiplier generating means, and the 2nd 
multiplier generating means are a solid state camera given in either of claim 10 to claims 27 
characterized by generating a multiplier k according to the signal level of at least 1 pixel of a 
synthetic control signal. 

[Claim 30] A multiplier generating means, the 1st multiplier generating means, and the 2nd 
multiplier generating means are a solid state camera given in either of claim 10 to claims 27 
characterized by the thing of the average with a signal level [ of a synthetic control signal ] of 
two or more pixels, maximum, the minimum value, and a mean value for which a multiplier k is 
generated according to any one at least. 

[Claim 31] A multiplier generating means, the 1st multiplier generating means, and the 2nd 
multiplier generating means are a solid state camera given in either of claim 10 to claims 27 
characterized by generating the multiplier k which corresponds for every pixel of a synthetic 
control signal. 

[Claim 32] A multiplier generating means, the 1st multiplier generating means, and the 2nd 
multiplier generating means are a solid state camera given in either of claim 10 to claims 27 
characterized by generating the multiplier k corresponding to the block which consists of two 
or more pixels of a synthetic control signal. 

[Claim 33] A multiplier generating means, the 1st multiplier generating means, and the 2nd 
multiplier generating means are a solid state camera given in either of claim 10 to claims 27 
characterized by the thing of the average of each signal level within the block which consists 
of two or more pixels of a synthetic control signal, maximum, the minimum value, and a mean 
value for which a certain multiplier k is generated according to any one at least. 
[Claim 34] A multiplier generating means, the 1st multiplier generating means, and the 2nd 
multiplier generating means are a solid state camera given in either of claim 10 to claims 27 
characterized by generating a certain multiplier k according to the signal level of the pixel 
which exists in the specific location within a block among each signal level within the block 
which consists of two or more pixels of a synthetic control signal. 

[Claim 35] It is a solid state camera given in either of claim 1 to claims 34 which the picture 
signal with few pixels between two picture signals with which light exposure differs from the 
number of pixels is a short-time exposure signal, and are characterized by the picture signal 
with many pixels being a long duration exposure signal. 

[Claim 36] It is a solid state camera given in either of claim 1 to claims 34 which the picture 
signal with few pixels between two picture signals with which light exposure differs from the 
number of pixels is a long duration exposure signal, and are characterized by the picture signal 
with many pixels being a short-time exposure signal. 

[Claim 37] The light exposure of the picture signal picturized with a solid state image sensor 
is a solid state camera given in either of claim 1 to claims 36 characterized by controlling by 
the electronic shutter function of a mechanical protection-from-light means or a solid state 
image sensor. 

[Claim 38] The color filter formed on a solid state image sensor is a solid state camera given 
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in either of claim 1 to cramis 37 characterized by being four colors of a Magenta, Green, 
yellow, and cyanogen. 

[Claim 39] The color filter array formed on a solid state image sensor is a solid state camera 
given in either of claim 1 to claims 38 characterized by being the complementary color check 
type which consists of four colors of a Magenta, Green, yellow, and cyanogen. 
[Claim 40] The color filter formed on a solid state image sensor is a solid state camera given 
in either of claim 1 to claims 37 characterized by being red, Green, and three blue colors. 
[Claim 41] The color filter array formed on a solid state image sensor is a solid state camera 
given in either of claim 1 to claims 37 characterized by being 3 color stripe type which 
consists of red, Green, and three blue colors. 

[Claim 42] A solid state image sensor is a solid state camera given in either of claim 1 to 
claims 41 characterized by being the INTARAIN transfer CCD (IT-CCD). 



[Translation done.] 
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* NOTICES * 

JPO and NCiPl are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the solid state camera in which dynamic 

range expansion of a photography image is possible. 

[0002] 

[Description of the Prior Art] As a solid state camera for compounding two picture signals 
with which light exposure differs, and acquiring the large video signal of a dynamic range from 
the former, there are some which are indicated by JP,9-214829,A and JP,9-275527,A, for 
example. 

[0003] In JP t 9-214829,A, after carrying out the level shift of the continuous field image of two 
sheets which changed and photoed the exposure time, respectively, the digital still camera 
which can obtain the large image of a dynamic range by compounding in the image of one 
frame is indicated. 

[0004] Moreover, in JP,9~275527,A, after carrying out the level shift of two or more frame 
images with which the exposure times acquired from two or more CCD differed, respectively, 
the digital still camera which can obtain the large image of a dynamic range by compounding in 
the image of one frame is indicated. 

[0005] The example of the video camera which otherwise expanded the dynamic range using 
special CCD which can read a long duration exposure signal and a short-time exposure signal 
within 1 field period is known (image media society technical report Vol.22, No.3, development 
[ of a pp1-6(1998)" veneer Hyper-D color camera signal-processing method ]"). 
[0006] 

[Problem(s) to be Solved by the Invention] However, in the digital still camera currently 
indicated, for example in JP,9-214829,A, in order to compound the continuous field image of 
two sheets which changed and photoed the exposure time, the image resolution for the 1 field, 
i.e., the resolution of the one half of the number of pixels of CCD, is obtained, but, as for the 
image after composition, we are anxious about the lack of resolution of a photography image. 
[0007] On the other hand, in the digital still camera currently indicated in JP,9 — 275527,A, in 
order to compound the picture signal with which the exposure times photoed by two or more 
CCD differ, two or more CCD is needed and the image after composition becomes 
disadvantageous in respect of the size of image pick-up equipment, and cost, although the 
image resolution for one frame, i.e., the resolution for several pixel minutes of CCD, is 
obtained. 

[0008] Moreover, in the case of image pick-up equipment [ finishing / that image media 
society technical report Vol.22 No.3, and development" of a pp1-6(1998)" veneer Hyper-D 
color camera signal-processing method report ], special CCD is needed for dynamic range 
expansion of a photography image. This invention is made in view of the above problem, and it 
is cheap by using one solid state image sensor generally used to a noncommercial solid state 
camera, and aims at offering the solid state camera which can photo the image to which the 
dynamic range was expanded in the image resolution of the number average of pixels of CCD. 
[0009] 

[Means for Solving the Problem] In order to solve such a technical problem, invention of this 
application according to claim 1 has the solid state image sensor which outputs two or more 
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picture signals with whicWTght exposure differs, and a signal composition means to compound 
the picture signal outputted from said solid state image sensor, and at least one of the picture 
signals outputted from said solid state image sensor is characterized by being a picture signal 
with few pixels compared with other picture signals. 

[0010] Two or more photo diodes with which invention of this application according to claim 3 
has been arranged in the shape of a matrix, The solid state image sensor which has a transfer 
means for outputting outside the charge accumulated on said photo diode, It has a 
protection-from-light means to shade the light which carries out incidence to said photo 
diode, and a signal composition means to compound the picture signal outputted from said 
solid state image sensor. Said solid state image sensor The charge accumulated on said photo 
diode as the 1st exposure is outputted through said transfer means after impression of the 
1 st read-out control pulse. Furthermore, the charge accumulated on said photo diode in the 
2nd exposure completed with the exposure termination by said protection-from-light means is 
outputted through said transfer means after said 1st read-out control pulse impression after 
impression of the 2nd read-out control pulse. Said picture signal composition means is 
characterized by compounding the picture signal photoed by said 1st exposure and said 2nd 
exposure. 

[0011] Two or more photo diodes with which invention of this application according to claim 4 
has been arranged in the shape of a matrix, The solid state image sensor which has a transfer 
means for outputting outside the charge accumulated on said photo diode, It has a 
protection-from-light means to shade the light which carries out incidence to said photo 
diode, and a signal composition means to compound the picture signal outputted from said 
solid state image sensor. Said solid state image sensor Some charges accumulated on said 
photo diode as the 1st exposure are outputted through said transfer means after impression 
of the 1st read-out control pulse. Furthermore, the charge accumulated on said photo diode 
in the 2nd exposure completed with the exposure termination by said protection-from-light 
means is outputted through said transfer means after said 1 st read-out control pulse 
impression after impression of the 2nd read-out control pulse. Said picture signal composition 
means is characterized by compounding the picture signal photoed by said 1st exposure and 
said 2nd exposure. 

[0012] Two or more photo diodes with which invention of this application according to claim 5 
has been arranged in the shape of a matrix, The solid state image sensor which has a transfer 
means for outputting outside the charge accumulated on said photo diode, It has a 
protection-from-light means to shade the light which carries out incidence to said photo 
diode, and a signal composition means to compound the picture signal outputted from said 
solid state image sensor. Said solid state image sensor The charge accumulated on said photo 
diode as the 1st exposure is outputted through said transfer means by field read-out after 
impression of the 1st read-out control pulse. Furthermore, the charge accumulated on said 
photo diode in the 2nd exposure completed with the exposure termination by said protection- 
from-light means is outputted through said transfer means after said 1st read-out control 
pulse impression after impression of the 2nd read-out control pulse. Said picture signal 
composition means is characterized by compounding the picture signal photoed by said 1st 
exposure and said 2nd exposure. 

[0013] The solid state image sensor with which invention of this application according to claim 
10 outputs two picture signals with which light exposure differs from the number of pixels, A 
interpolation means to change into the same signal format as a picture signal with many pixels 
a picture signal with few pixels between two picture signals with which said numbers of pixels 
differ by interpolation processing, A picture signal with few said pixels, or the picture signal 
changed into the same signal format as a picture signal with many pixels by said interpolation 
means, Or at least one of the picture signals with many said pixels is made into a synthetic 
control signal. It is characterized by having a signal composition means to compound the 
picture signal changed into the same signal format as a picture signal with many pixels by said 
interpolation means, and a picture signal with many said pixels, according to this synthetic 
control signal. 
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[0014] The solid state 




;e sensor with which invention of this 




ication according to claim 



1 1 outputs two picture signals with which light exposure differs from the number of pixels, A 
luminance-signal extract means to extract the luminance signal from a picture signal with few 
pixels between two picture signals with which said numbers of pixels differ, or a picture signal 
with many said pixels, A interpolation means to change a picture signal with few said pixels 
into the same signal format as a picture signal with many pixels by interpolation processing, At 
least one of the luminance signals extracted from the luminance signal extracted from the 
picture signal with few said pixels or the picture signal with many said pixels is made into a 
synthetic control signal. It is characterized by having a signal composition means to compound 
the picture signal changed into the same signal format as a picture signal with many pixels by 
said interpolation means, and a picture signal with many said pixels, according to this 
synthetic control signal. 

[0015] The solid state image sensor with which invention of this application according to claim 
13 outputs two picture signals with which light exposure differs from the number of pixels, A 
luminance-signal extract means to extract the luminance signal from a picture signal with few 
pixels between two picture signals with which said numbers of pixels differ, and a picture 
signal with many said pixels, The 1st interpolation means which changes the luminance signal 
extracted from the picture signal with few said pixels into the same signal format as the 
luminance signal acquired from a picture signal with many pixels by interpolation processing, 
The luminance signal with which said pixel was extracted from few picture signals, or the 
luminance signal acquired from a picture signal with many pixels by said 1st interpolation 
means and the luminance signal changed into the same signal format, Or at least one of the 
luminance signals extracted from the picture signal with many said pixels is made into a 
synthetic control signal. According to this synthetic control signal, a luminance-signal 
composition means to compound the luminance signal acquired from a picture signal with 
many pixels by said 1st interpolation means, the luminance signal changed into the same signal 
format, and the luminance signal extracted from the picture signal with many said pixels, and a 
picture signal with few said pixels The 2nd interpolation means changed into the same signal 
format as a picture signal with many pixels by interpolation processing, It is characterized by 
having a signal composition means to compound the picture signal changed into the same 
signal format as a picture signal with many pixels by said 2nd interpolation means, and a 
picture signal with many said pixels according to said synthetic control signal. 
[0016] The solid state image sensor with which invention of this application according to claim 
18 outputs two picture signals with which light exposure differs from the number of pixels, A 
luminance-signal extract means to extract the luminance signal from a picture signal with few 
said pixels between two picture signals with which said numbers of pixels differ, and a picture 
signal with many said pixels, A interpolation means to change the luminance signal extracted 
from the picture signal with few said pixels into the same signal format as the luminance signal 
acquired from a picture signal with many pixels by interpolation processing. The luminance 
signal extracted from the picture signal with few said pixels, or the luminance signal acquired 
from a picture signal with many pixels by said interpolation means and the luminance signal 
changed into the same signal format, Or at least one of the luminance signals extracted from 
the picture signal with many said pixels is made into a synthetic control signal. A luminance- 
signal composition means to compound the luminance signal acquired from a picture signal 
with many pixels by said interpolation means, the luminance signal changed into the same 
signal format, and the luminance signal extracted from the picture signal with many said pixels 
according to this synthetic control signal, An infanticide means to change a picture signal with 
many said pixels into the same signal format as a picture signal with few pixels by infanticide 
processing, It is characterized by having a signal composition means to compound the picture 
signal changed into the same signal format as a picture signal with few pixels by said 
infanticide means, and a picture signal with few said pixels according to said synthetic control 
signal. 

[0017] The solid state image sensor with which invention of this application according to claim 
23 outputs two picture signals with which light exposure differs from the number of pixels, A 
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luminance-signal extracWieans to extract the luminance signal from a picture signal with few 
said pixels between two picture signals with which said numbers of pixels differ, and a picture 
signal with many said pixels, A interpolation means to change the luminance signal extracted 
from the picture signal with few said pixels into the same signal format as the luminance signal 
acquired from a picture signal with many pixels by interpolation processing, The luminance 
signal extracted from the picture signal with few said pixels, or the luminance signal acquired 
from a picture signal with many pixels by said interpolation means and the luminance signal 
changed into the same signal format, Or at least one of the luminance signals extracted from 
the picture signal with many said pixels is made into a synthetic control signal. A luminance- 
signal composition means to compound the luminance signal acquired from a picture signal 
with many pixels by said interpolation means, the luminance signal changed into the same 
signal format, and the luminance signal extracted from the picture signal with many said pixels 
according to this synthetic control signal, The 1st infanticide means which thins out a pixel by 
infanticide processing to a picture signal with many said pixels, It is characterized by having 
the 2nd infanticide means which thins out a pixel by infanticide processing to a picture signal 
with few said pixels, and a signal composition means to compound the picture signal which had 
the pixel thinned out by said 1st infanticide means and the 2nd infanticide means according to 
said synthetic control signal. 
[0018] 

[Embodiment of the Invention] (Gestalt 1 of operation) Drawing 1 is the block diagram of the 
solid state camera in the gestalt 1 of operation of this invention. In this drawing, 1 
presupposes that an optical lens and 2 are the INTARAIN transfers CCD (IT-CCD) for which 
an optical diaphragm, the machine shutter of combination, and 3 are solid state image sensors, 
and are generally used with the noncommercial solid state camera in the gestalt 1 of this 
operation. It is the image memory which memorizes the picture signal from which an analog 
signal processing means by which 4 consists of a correlation duplex sampling circuit and an 
automatic-gain-control (AGO circuit, and 5 were changed into the A/D-conversion means by 
the A/D-conversion means 5, and 6 was changed into the digital signal. 7 is a signal 
composition means to compound two picture signals read from an image memory 6. 
[0019] In the digital-signal-processing means 8, as for the signal acquired with the signal 
composition means 7, processing of encoding to separation of a luminance signal and a 
chrominance signal, noise rejection, edge enhancement, a matrix operation, and a specific 
format etc. is performed. Moreover, the machine shutter drive control means 9 is a means 
which controls closing motion of the machine shutter 2, and the solid state image sensor drive 
control means 10 is a means to control the mode of exposure control of a solid state image 
sensor 3 or signal read-out, timing, etc. In addition, the modes of operation and the timing of 
operation of a component of all above including these shall -be controlled by the system 
control means 1 1 integrative. 

[0020] Drawing 2 (a), (b), (c), and (d) are the mimetic diagrams for explaining actuation of a 
solid state image sensor 3, and a configuration, in addition, in the gestalt 1 of operation of this 
invention, a solid state image sensor 3 is the INTARAIN transfer CCD (IT-CCD) which can 
read a signal in two read-out modes, field read-out mode and frame read-out mode, and is [ 4 
pixels of perpendiculars like drawing 2 of explanation ] level for convenience — the so-called 
configuration which is 4x2 pixels which is 2 pixels explains. 

[0021] Drawing 2 (a) and (b) are drawings for explaining the field read-out mode in IT-CCD. In 
drawing 2 (a), photo diode is a part in which the signal charge according to the intensity of 
light is accumulated by photo electric conversion, and this accumulated charge moves to the 
perpendicular transfer CCD by the control pulse impressed after fixed time amount. It is mixed 
on the perpendicular transfer CCD and the charge of the photo diode of two upper and lower 
sides which adjoin at this time is outputted outside through the level transfer CCD. The above 
is read-out actuation of the 1st field. 

[0022] The 2nd field is compared when the pair of the photo diode mixed on the perpendicular 
transfer CCD is the 1 st field, as shown in drawing 2 (b), and it shifts perpendicularly 1 pixel. 
Thereby, the picture signal equivalent to one frame of an interlace method can be read by 
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signal read-out for the ^ffelds. 

[0023] Next, frame read-out mode is explained using drawing 2 (c) and (d). in frame read-out 
mode, the charge which flew 1 pixel perpendicularly, came out to it in the 1st field ( drawing 2 
(c)) first, and was accumulated in photo diode is transmitted to the perpendicular transfer 
CCD, and this is outputted outside through the level transfer CCD. and the 2nd field — 
setting ( drawing 2 (d)) — the charge of the photo diode which was not transmitted to the 
perpendicular transfer CCD in the 1 st field is transmitted to the perpendicular transfer CCD, 
and this is outputted outside through the level transfer CCD. Thus, in frame read-out mode, it 
is outputted outside, without mixing the charge on photo diode by the perpendicular transfer 
CCD. Thereby, the picture signal equivalent to one frame of an interlace method can be read 
by signal read-out for the 2 fields. 

[0024] Drawing 3 is the color filter array Fig. of the complementary color check type formed 
on a solid state image sensor 3. Among drawing 3 f in a Magenta and G, Green and Ye express 
yellow and Cy expresses [ Mg ] each color of cyanogen. The color filter of one color 
corresponds to 1 pixel of photodiodes as shown in drawing 3 . 

[0025] Drawing 4 is the block diagram showing the example of a configuration of the signal 
composition means 7. In this drawing, 701 is a two-line addition means to add the picture 
signal for 2 horizontal-scanning Rhine of the picture signal outputted from an image memory 6 
(in addition, the picture signal equivalent to horizontal scanning Rhine is only hereafter called 
level Rhine or a level Rhine signal). 702 is a interpolation means to perform vertical 
interpolation processing to the picture signal outputted from an image memory 6. The 
weighting addition means 703 is a means which carries out weighting addition of the output of 
2 level Rhine addition means 701 and the interpolation means 702. 

[0026] Drawing 5 is the block diagram showing the example of a configuration of 2 level Rhine 
addition means 701. In this drawing, 70101 is one-line memory and is a means by which only 1 
horizontal-synchronization period makes the amount of [ of the picture signal outputted from 
the image memory 6 ] one line delayed. 70102 is an adder and addition of the upper and lower 
sides of two lines which adjoin by the level Rhine signal delayed in the one-line memory 70101 
and the level Rhine signal inputted into 2 level Rhine addition means 701 being added in this 
adder 70102 is performed. 

[0027] Drawing 6 is the block diagram showing the configuration of the interpolation means 
702. In this drawing, 70201 and 70202 are one-line memory and are a means by which only 1 
horizontal-synchronization period makes the amount of [ of the picture signal outputted from 
the image memory 6 ] one line delayed. 70203 and 70204 are amplifier means and carry out 
the multiplication of the fixed gain to the input signal from an image memory 6, and the output 
signal of the one-line memory 70202. 70205 is an adder and adds the signal by which 
multiplication was carried out in gain with the amplifier means 70203 and 70204. 
[0028] Drawing 7 is the block diagram showing the configuration of the weighting addition 
means 703. In this drawing, 70301 is a synthetic multiplier generating means, generates a 
certain multiplier k (1>=k>=0) according to the signal level for every pixel of a signal which 
passed through 2 level Rhine addition means 701 here, and gives k and the value 1-k 
Becoming to multipliers 70302 and 70303. Multiplication is carried out to the signal which 
passed through the signal and 2 level Rhine addition means 701 which Multipliers 70302 and 
70303k and 1-k were passed through the interpolation means 702, and this result is added and 
outputted with an adder 70304. 

[0029] The actuation is explained below about the solid state camera of the gestalt 1 of 
operation of this invention constituted as mentioned above. In the gestalt 1 of operation of 
this invention, it is characterized by photoing two images, a short-time exposure signal (this 
being called a short signal below) and a long duration exposure signal (this being called a long 
signal below), and photoing the image to which the dynamic range was expanded by 
compounding this. The principle of such dynamic range expansion is explained using drawing 
8 . Drawing 8 (a) and (b) show the brightness (the amount of incident light to a solid state 
image sensor) of the photographic subject at the time of exposure, and the relation of the 
amount of signals outputted from a solid state image sensor. The amount of signals outputted 
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with natural [ as showi^ P&rawing 8 (a), the amount of charges gererated on the photo diode 
of a solid state image sensor by incident light is large at the time of prolonged exposure, and ] 
also becomes large. However, if an upper limit exists in the amount of charges accumulated in 
photo diode and this upper limit is exceeded, the phenomenon in which saturation, i.e., a signal, 
is crushed occurs and a photographic subject image cannot be reproduced correctly. 
Conversely, although it is possible to avoid saturation if the exposure time is short set up as 
shown in drawing 8 (b), S/N of the low brightness part within a photographic subject 
deteriorates shortly. Then, if the image with which the low brightness section consists of a 
short signal using the signal (long signal) acquired by long duration exposure and the signal 
(short signal) acquired by short-time exposure is compounded, a long signal and the high 
brightness section can reproduce from the low brightness section of a photographic subject 
to the high brightness section, and will become possible [ expanding the dynamic range of 
image pick-up equipment ]. In this case, if it compounds after multiplying a short signal by the 
gain equivalent to the ratio (ratio of the exposure time) of light exposure with a long signal 
( drawing 8 (c)) f as shown in drawing 8 (d), expansion of the dynamic range according to the 
ratio of light exposure is realizable. For example, when the light exposure ratio (exposure-time 
ratio) of a long signal and a short signal is 1:D, a dynamic range can be expanded by D times. 
Hereafter, according to the above-mentioned principle, the example of image pick-up 
equipment in which the dynamic range of a photography image is expandable is explained. 
First, the photography approach of a short signal and a long signal is explained using drawing 
9 . Drawing 9 is a timing chart about read-out of the signal which the photographic subject 
image in a solid state image sensor 3 exposed and exposed. The signal with which the 
switching condition of the machine shutter 2 is outputted for the read-out control pulse by 
which (a) controls a vertical synchronizing signal and (b) controls signal-charge read-out from 
the photo diode of a solid state image sensor 3 in this drawing, and (c), and the exposure 
signal on the photo diode of a solid state image sensor 3 and (e) are outputted for (d) from a 
solid state image sensor 3 is shown. At the time of exposure of a short signal, the machine 
shutter 2 is changed into an open condition, and it performs exposure for 1 , exposure time 
[ required ],/[ for example, ], 1000 seconds using an electronic shutter function. After the 
exposure for 1 / 1000 seconds is completed, the stored charge on photo diode is moved to 
the perpendicular transfer CCD by the read-out control pulse. At this time, a solid state 
image sensor 3 mixes the stored charge on photo diode on the perpendicular transfer CCD, as 
it shall drive in field read-out mode and drawing 2 (a) explained, and it reads it outside. Under 
the present circumstances, the picture signal to read is made only into the signal for the 1st 
field. The short signal read to drawing 10 in field read-out mode is shown. In addition, let the 
number of the photo diodes of the perpendicular direction of a solid state image sensor 3 be 
N individual (it not to be the thing of explanation to restrict to this for convenience, although 
N considers as even number.). The short signal read as shown in drawing 1 0 turns into Ye+Mg, 
Cy+G, Ye+G, and four kinds of signals of Cy+Mg with which the signal of four colors of Ye, Cy, 
G, and Mg was added, respectively. Moreover, the number of Rhine of the perpendicular 
direction is set to one half of the numbers N of the perpendicular direction of photo diode. 
Next, a long signal is exposed while having read the short signal. The exposure period of a long 
signal is made for example, into 1 / 100 seconds. The exposure time of a long signal shall be 
controlled by closing motion of the machine shutter 2, after [ of a long signal ] after 
[ exposure initiation ] 1 / 100 seconds, closes the machine shutter 2 and completes exposure. 
Thus, by closing the machine shutter 2, the signal which carried out long duration exposure is 
read, and is not exposed too much in inside. It will read, if exposure of a long signal is 
completed, and the stored charge on photo diode is transmitted to the perpendicular transfer 
CCD by the control pulse. At this time, a solid state image sensor 3 reads the charge of the 
photo diode which is equivalent to odd lines of a perpendicular direction as it shall drive in 
frame read-out mode and drawing 2 (c) explained by the 1st field. Reading the charge of the 
photo diode equivalent to even lines of a perpendicular direction shortly after signal read-out 
termination of the 1st field, (the 2nd field) a long signal reads the signal equivalent to one 
frame from a solid state image sensor 3 by this. In addition, the period of the Vertical 
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Synchronizing signal sf^^ in drawin g 9 (a) shall be made for exa^^, into 1/100 seconds, 
and signal read-out for the 1 field from a solid state image sensor 3 shall be completed within 
1 period of a Vertical Synchronizing signal. The long signal read to drawing 1 1 in frame read- 
out mode is shown. In the 1st field, the long signal read as shown in drawing 1 1 serves as a 
signal of two colors of Ye and Cy, and the 2nd field serves as a signal of two colors of G and 
Mg. Moreover, the number of Rhine of the perpendicular direction is 1/2 of the number N of 
the perpendicular direction of photo diode in each field, and if the two fields are doubled, it will 
serve as a signal of N Rhine equivalent to one frame. It is possible to acquire two signals with 
which the exposure times differ, i.e., the short signal which is 1 field image and the long signal 
which is an one-frame image, by performing the above exposure and signal read-out. In 
addition, since the number of level Rhine of a short signal is 1/2 of a long signal, the short 
signal is a signal with few pixels compared with the long signal. Next, two signals with which 
the exposure times acquired with the solid state image sensor 3 differ are changed into a 
digital signal by the A/D-conversion means 5 through the analog signal processing means 4, 
and are once memorized in an image memory 6. A long signal and a short signal are read from 
an image memory 6. In addition, in case a long signal is read from an image memory 6, it is 
concluded as an one-frame image that it says that long signals are the 1st line of the 1st field, 
the 1st line of the 2nd field, and the 2nd line of the 1st field. Suppose that it is read 
sequentially from head Rhine of a ** case. The long signal read from the image memory 6 is 
sent to 2 level Rhine addition means 701. In 2 level Rhine addition means 701, when it sees as 
a frame signal, addition mixing of the long signal of the adjoining upper and lower sides of two 
lines is carried out. In case it compounds a long signal and a short signal, this is because 
composition is impossible, when the signal formats of two signals differ, therefore, performs 
the same processing as pixel mixing on the perpendicular transfer CCD of a solid state image 
sensor 3 with 2 level Rhine addition means 701 to a long signal, and changes 1 field image into 
an one-frame image with the interpolation means 702 to a short signal. The short signal 
before interpolation processing is shown in drawing 12 (b), and the short signal after 
interpolation processing is shown for the long signalafter addition mixing of the signal of the 
upper and lower sides of two lines which adjoin drawing 12 (a) in 2 level Rhine addition means 
701 was carried out in drawing 1 2 (c). As it is indicated in (c) as drawing 12 (a), the signal 
format of a long signal and a short signal agrees by 2 level Rhine addition processing to a long 
signal, and interpolation processing to a short signal. Although the field image shown in 
drawing 12 (b) is changed into the frame image shown in this drawing (c) by interpolation 
processing with the interpolation means 702, the approach is explained below. For example, 
when searching for the level Rhine signal between the 2nd line in drawing 1 2 (b), and the 3rd 
line by interpolation processing, it is necessary to build Ye+G and the level Rhine signal which 
consists of a signal of Cy+Mg. Since Rhine which consists of nearest Ye+G and a signal of 
Cy+Mg at this time is the 2nd line and the 4th line, they asks these both for Rhine between 
the 2nd line and the 3rd line by interpolation processing. However, since the spatial distance 
of the 2nd line and the 4th line [ the location which searches for a level Rhine signal by 
interpolation processing, and ] is not the equal distance, according to the distance, weighting 
is needed. Then, what is necessary is to carry out weighting of the number by which it 
multiplies with these multipliers 70203 and 70204 as 1/4 and 3/4, respectively, and just to add 
that multiplication result with an adder 70205 in the interpolation means 702, since Rhine of 
the vertical both ends except a core is the configuration of being inputted into multipliers 
70203 and 70204, among the level Rhine signals of three lines inputted continuously. In 
addition, the number by which multiplication is carried out with multipliers 70203 and 70204 is 
determined as the location which searches for a level Rhine signal by interpolation processing 
from a with a spatial distance [ with the 2nd line and the 4th line ] ratio being 1 :3. When 
similarly the level Rhine signal between the 3rd line and the 4th line is searched for by 
interpolation processing, Since Rhine where the need of building Ye+Mg and the level Rhine 
signal which consists of a signal of Cy+G consists of nearest Ye+Mg and a signal of Cy+G at 
** and this time is the 3rd line and the 5th line, Weighting according to the ratio of distance 
with these both can be performed, and it can ask for Rhine between the 3rd line and the 4th 
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line by interpolation pr^^sing. 
[0030] The signal which is equivalent to one frame pass interpolation processing since the 
long signal for one frame and the short signal for the 1 field with the above processing is 
generated. 

[0031] A means to compound these long(s) signal and a short signal and to compound the 
signal to which the dynamic range was expanded is the weighting addition means 703. It asks 
for the synthetic multiplier k according to the signal level for every pixel of a long signal with 
the synthetic multiplier generating means 70301 shown in drawing 7 in the weighting addition 
means 703, and a long signal and the short signal which became an one-frame image by 
interpolation processing which exists in the same spatial position on a screen are compounded 
per 1 pixel according to this synthetic multiplier k. 

[0032] Drawing 1 3 is an example of the approach of asking for the synthetic multiplier k for 
every pixel from the signal level of the long signal in the synthetic multiplier generating means 
70301. As shown in drawing 1 3 , two threshold Th#min and Th#max are set up to long signal 
level, when long signal level is (several 1) (i.e., when the possibility of saturation does not have 
the signal level of a long signal below at Th#min), the synthetic multiplier k is set to 0, and 
when long level is (several 2) (i.e., when the output of a solid state image sensor has long 
signal level close to saturation level above Th#max), the synthetic multiplier k is set to 1. In 
addition, threshold Th#max and Th#min are suitably determined according to saturation 
characteristics and S/N of a solid state image sensor to be used. 
[0033] 

[Equation 1] 

0 _ilong {f _i Th_min 



[0034] 

[Equation 2] 

Th_raax _i long {f t§* V-S/U 



[0035] Moreover, when long signal level is (several 3) (i.e., when long signal level is middle), as 
shown in drawing 13 , the synthetic multiplier k is determined by the primary formula of 
(several 4). 
[0036] 
[Equation 3] 

Th_min< long fB^r l^/^<Th_max 

[0037] 
[Equation 4] 

k = {1/ (Th_max-Th_min) } X (long <f ^ l^AO 
— {Th_min/ (Th_max— Th_rain) ) 

[0038] A long signal and a short signal are compounded by (several 5) for every pixel using the 
synthetic multiplier k called for as mentioned above. The signal which compounded the long 
signal and the short signal is made into a composite signal. 
[0039] 
[Equation 5] 

^ft^= (l-k) Xlong^ + k X short {f^XD 

[0040] For example, when searching for a composite signal (Ye+Mg) M1 1 from the long signal 
(Ye+Mg) L1 1 shown in drawing 14 , and the short signal (Ye+Mg) S1 1 with this (Ye+Mg) same 
L1 1 and space position, composition will be performed if the synthetic multiplier determined 
from a long signal is set to k1 1 (several 6). 
[0041] 
[Equation 6] 

(Ye+Mg) Ml 1= (1-kll) X(Ye+Mg)Lll + k 1 1 X (Ye+Mg) SI 1 X D 

[0042] It asks like [ other pixels of a composite signal ] (several 6) from the long signal and 
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short signal which exist r!rche same space position. 

[0043] In addition, the constant D by which sets to reach (several 5) (several 6) and 
multiplication is carried out to a short signal is the ratio (ratio of the exposure time) of the 
light exposure of a long signal and a short signal, for example, if light exposure (exposure time) 
of TL and a short signal is set to TS for the light exposure (exposure time) of a long signal, D 
will be calculated by (several 7). 
[0044] 
[Equation 7] 

D=TL/TS 

[0045] A long signal and a short signal are used. The signal level of a long signal the part 
below threshold Th#min Thus, a long signal, For this signal level, the output of more than 
threshold Th#max3, i.e., a solid state image sensor, is a part (the brightness of a photography 
image is high) near being saturated. If it usually becomes, a part by which a signal is crushed 
is compounding a short signal and the composite signal with which the part of the middle 
brightness consists of a signal which carried out weighting addition of a long signal and the 
short signal, and can expand the dynamic range of the photoed picture signal. 
[0046] However, since the part which consists of a long signal among the composite signals 
with which dynamic range expansion was made is originally the picture signal of one frame, its 
image resolution is high. On the other hand, since the part which consists of a short signal is 
compounded from the picture signal of the 1 field, compared with the part which consists of a 
long signal, image resolution is low. However, generally photography conditions to which the 
signal level of the whole screen becomes close to saturation are rare, since an optical 
diaphragm is narrowed down also under such conditions and the amount of incident light is 
restricted, the signal level of the whole screen does not turn into level near saturation, and it 
cannot seldom happen on real use that the part which consists of a short signal occupies 
most photography images. Moreover, when the limited gradation expresses an image, 
compared with low and the inside brightness section, as for a high, the high brightness section, 
i.e., signal level, part, gradation is assigned fewer in many cases. For this reason, resolution 
degradation of the part which consists of a short signal is not so much conspicuous, and even 
if it compounds a long signal and a short signal by the above approaches, it is thought that the 
synthetic image of the resolution of the number average of pixels of CCD is obtained. 
[0047] As for the composite signal compounded in the signal composition means 7, in the 
digital-signal-processing means 8, processing of encoding to separation of brightness and a 
chrominance signal, noise rejection, edge enhancement, a gamma correction, a matrix 
operation, and a specific format etc. is performed as above. Since it is directly [ the purpose 
of the invention in this application, and ] unrelated about signal processing in the digital- 
signal-processing means 8, detailed explanation is omitted. 

[0048] As mentioned above, in the solid state camera of the gestalt 1 of operation of this 
invention, exposure of a solid state image sensor 3 and signal read-out mode are controlled, 
and the image to which the dynamic range was also expanded can be photoed by photoing the 
short-time exposure signal for the 1 field, and the prolonged exposure signal for one frame, 
and compounding these, having the resolution of the number average of pixels of CCD. Since 
IT-CCD generally used for the solid state image sensor furthermore used with this solid state 
camera with the noncommercial solid state camera is usable, it is not necessary to use two or 
more solid state image sensors and special solid state image sensors, and equipment can be 
constituted cheaply. 

[0049] (Gestalt 2 of operation) The processings made with the configuration of a weighting 
addition means (a number is assigned with 704 and it distinguishes with the gestalt 2 of this 
operation) and this means differ to the gestalt 1 of operation of this invention which showed 
the solid state camera in the gestalt 2 of operation of this invention to drawing 1 . About a 
part for the same processing content block as the gestalt 1 of operation of this invention, 
explanation is omitted hereafter, and only a different part from the gestalt 1 of operation of 
this invention is explained. 
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[0050] Dr awin g 15 is tr^^ock diagram of the weighting addition ^^ns 704 in the gestalt 2 of 
operation of this invention. In this drawing, 70401 is a luminance-signal extract means to 
extract a luminance-signal component from the long signal which passed through 2 level Rhine 
addition means 701. 70402 is a synthetic multiplier generating means, generates a certain 
multiplier k (1>=k>=0) according to the luminance-signal level of the brightness component of 
the long signal which passed through the luminance-signal extract means 70401 here, and 
gives k and the value 1-k Becoming to multipliers 70403 and 70404. Multiplication is carried 
out to the long signal which passed through the short signal and 2 level Rhine addition means 
701 which Multipliers 70403 and 70404k and 1-k were passed through the interpolation means 
702, and this result is added and outputted with an adder 70405. 

[0051] Drawing 1 6 is the block diagram showing the example of a configuration of the 
luminance-signal extract means 70401. In this drawing, 70401 1 is a means by which only the 
period for 1 pixel delays an input signal. 704012 is an adder, and 2-pixel addition which adjoins 
horizontally by adding the pixel signal inputted into the pixel signal delayed in the 1 -pixel delay 
means 704011 and the luminance-signal extract means 70401 in this adder 704012 is 
performed, and it extracts only the low-pass component of a signal. It is equivalent to the 
luminance signal of the low-pass component of a signal, i.e., a picture signal, extracted by the 
luminance-signal extract means 70401. 

[0052] The actuation is explained below about the solid state camera of the gestalt 2 of 
operation of this invention constituted as mentioned above. Unlike the gestalt 1 of operation 
of this invention, the synthetic multiplier used in case a long signal and a short signal are 
compounded in the gestalt 2 of operation of this invention is determined based on the signal 
level of the luminance signal extracted from the long signal. Therefore, it has the luminance- 
signal extract means 70401 which is a means to extract a luminance signal from a long signal 
in the weighting addition means 704. 

[0053] In the luminance-signal extract means 70401, the brightness component (this is called 
a long luminance signal below) of a long signal is extracted based on (several 8) of the 
following [ carrying out sequential addition of the 2-pixel signal which adjoins each other 
horizontally among the outputs of 2 level Rhine addition means 701 ]. 
[0054] 
[Equation 8] 

mm&ft {mgm^r) =Ye+Mg+Cy-K> 

[0055] For example, when searching for the long luminance signal YL1 1 from the long signal 
(Ye+Mg) L1 1 and the long signal (Cy+G) L12 which are shown in drawing 1 7 , L (Ye+Mg)1 1 and 
L (Cy+G)12 will be added. When searching for the long luminance signal YL12 similarly, L 
(Cy+G)12 and L (Ye+Mg)13 are added. How to determine a synthetic multiplier based on the 
luminance signal (long luminance signal) extracted from the long signal is explained below. 
[0056] Drawing 1 8 is an example of the approach of asking for the synthetic multiplier k for 
every pixel from the signal level of the long luminance signal in the synthetic multiplier 
generating means 70402. the intensity level of a photographic subject as shown in drawin g 18 , 
when two threshold Th#min f and Th#max' are set up to long luminance-signal level and long 
luminance-signal level is (several 9) that is, — Th#min' — the intensity level of a photographic 
subject when the synthetic multiplier k is set to 0 when it is the following low brightness, and 
long luminance-signal level is (several 10) that is, — Th#max' — when it is the above high 
brightness, the synthetic multiplier k is set to 1. In addition, according to threshold Th#max', 
the saturation characteristics of the solid state image sensor which Th#min' uses, or S/N, it 
determines suitably. 
[0057] 
[Equation 9] 

0 _ilong ffl^t§-§-U^/^Thmin' 

[0058] 

[Equation 10] 
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[0059] Moreover, when long luminance-signal level is (several 11) (i.e., when brightness is the 
middle of low brightness and high brightness), as shown in drawing 1 8 , the synthetic multiplier 
k is determined by the primary formula of (several 12). 
[0060] 

[Equation 1 1] 

Thrain' <lo^H^^^t-^^'-<yKTh_max , 

[0061] 

[Equation 12] 

k= (1/ (Thjuax' -Thrain' ) } X (long J?^{f-S§- 

— {Trunin* / (Thjnax' -Th_min' ) ) 

[0062] A long signal and a short signal are compounded by (several 5) for every pixel using the 
synthetic multiplier k called for as mentioned above. The signal which compounded the long 
signal and the short signal is made into a composite signal. 

[0063] For example, when searching for a composite signal (Ye+Mg) M1 1 from the long signal 
(Ye+Mg) L1 1 shown in drawin g 19 , and the short signal (Ye+Mg) S1 1 with this (Ye+Mg) same 
L1 1 and space position, composition is performed by (several 13) based on the synthetic 
multiplier (this is set to ky1 1) determined from these two signals and the long luminance signal 
YL1 1 with the same space position. [0064] 
[Equation 13] 

(Ye+Mg)Mll= (1 -kyll) X(Ye+Mg)Lll + k yll X (Yc+Mg)Sll XD 

[0065] It asks like [ other pixels of a composite signal ] (several 13) from the long signal and 
short signal which exist in the same space position. 

[0066] In addition, the constant D by which multiplication is carried out to a short signal in 
(several 13) is the ratio (ratio of the exposure time) of the light exposure of a long signal and a 
short signal like the gestalt 1 of operation of this invention, and is called for by (several 7). 
[0067] Thus, it is compounding the composite signal which consists of a signal with which, as 
for the low brightness section, the part of the brightness in the middle of a short signal, the 
low brightness section, and the high brightness section in a long signal and the high brightness 
section carried out weighting addition of a long signal and the short signal using the long signal 
and the short signal, and it is possible to expand the dynamic range of the photoed picture 
signal. Moreover, since it can be called the low-frequency component extracted from a long 
signal, a luminance signal can reduce the effect which the noise component in a long signal 
does to synthetic multiplier decision, when asking for a synthetic multiplier based on this 
luminance signal. 

[0068] As mentioned above, also in the solid state camera of the gestalt 2 of operation of this 
invention, exposure of a solid state image sensor 3 and signal read-out mode are controlled, 
and the image to which the dynamic range was expanded can be photoed by photoing the 
short-time exposure signal for the 1 field, and the prolonged exposure signal for one frame, 
and compounding these, having the resolution of the number average of pixels of CCD. Since 
IT-CCD generally used for the solid state image sensor furthermore used with this solid state 
camera with the noncommercial solid state camera is usable, it is not necessary to use two or 
more solid state image sensors and special solid state image sensors, and equipment can be 
constituted cheaply. 

[0069] (Gestalt 3 of operation) Drawing 20 is the block diagram of the solid state camera in 
the gestalt 3 of operation of this invention. In this drawing, since the function of an optical 
lens 1, an optical diaphragm and the machine shutter 2 of combination, a solid state image 
sensor 3, the analog signal processing means 4, the A/D-conversion means 5, an image 
memory 6, the shutter driving means 9, the solid state image sensor driving means 10, 2 level 
Rhine addition means 701, the luminance-signal extract means 70401, and the interpolation 
means 702 and actuation are the same as that of the gestalt 1 of operation of this invention, 
and the gestalt 2 of operation, the same number as drawin g 1 9 is attached from drawing 1 , 
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and explanation is omitte 
[0070] In the block diagram shown in dr awing 20 , when components other than the above are 
explained, 12 is a luminance-signal interpolation means to perform vertical interpolation 
processing to the output of the luminance-signal extract means 70401, and the luminance- 
signal composition means 13 is a means to compound the output of the luminance-signal 
extract means 70401 and the luminance-signal interpolation means 12. In addition, since the 
luminance signal inputted into the luminance-signal interpolation means 12 is a luminance 
signal extracted from the short signal, it is called a short luminance signal, and the luminance 
signal extracted from a long signal is called a long luminance signal. Therefore, the signal with 
which the signal inputted into the luminance-signal composition means 13 is inputted into the 
luminance-signal composition means 13 from a long luminance signal and the luminance-signal 
interpolation means 12 turns into a signal after interpolation processing of a short luminance 
signal from the luminance-signal extract means 70401 directly. 

[0071] Moreover, the signal composition means 14 is a means to compound the output of the 
two-line addition means 701 and the interpolation means 702. In case the one-line memory 
15, 16, 17, and 18 carries out synchronization of the output of the signal composition means 
14, it is a delay means for required 1 horizontal-synchronization period, and it acquires the 
signal which has a red (R) component in the same spatial position, and a signal with a blue (B) 
component with the synchronization means 19 from a total of the level Rhine signal of five 
lines of the output of the one-line memory 15, 16, 17, and 18, and the output of the signal 
composition means 14. 

[0072] In the digital-signal-processing means 20, as for the luminance signal acquired with the 
luminance-signal composition means 13, a signal with the red (R) component obtained with the 
synchronization means 19, and the signal with a blue (B) component, processing of encoding 
to noise rejection, edge enhancement, a matrix operation, and a specific format etc. is 
performed. In addition, the modes of operation and the timing of operation of a component of 
all above including these shall be controlled by the system control means 21 integrative. 
[0073] Drawing 21 is the block diagram showing the configuration of the luminance-signal 
interpolation means 12. In this drawing, 1201 is one-line memory and is a means by which only 
1 horizontal-synchronization period makes the amount of [ of the picture signal outputted 
from the luminance-signal extract means 70401 ] one line delayed. 1202 and 1203 are 
amplifier means and carry out the multiplication of the fixed gain to the signal inputted into 
the luminance-signal interpolation means 1 2 through the signal and the luminance-signal 
extract means 70401 which it passed through 1201, respectively. 1204 is an adder and adds 
the signal by which multiplication was carried out in gain with the amplifier means 1202 and 
1203. 

[0074] Drawing 22 is the block diagram showing the configuration of the luminance-signal 
composition means 13. In this drawing, 1301 is a synthetic multiplier generating means, 
generates a certain multiplier k (1>=k>=0) according to the signal level for every pixel of a long 
luminance signal which passed through the luminance-signal extract means 70401 here, and 
gives k and the value 1-k Becoming to multipliers 1302 and 1303. The multiplication of 
Multipliers 1302 and 1303k and the 1-k is carried out to a short luminance signal and a long 
luminance signal, and this result is added and outputted with an adder 1304. 
[0075] Drawing 23 is the block diagram showing the configuration of the signal composition 
means 14. In this drawing, 1401 and 1402 are multipliers and are a multiplier which carries out 
the multiplication of the multiplier k supplied from the luminance-signal composition means 13, 
and the 1-k to a short signal and the long signal after 2 level Rhine addition, respectively. This 
multiplication result is added and outputted with an adder 1403. 

[0076] Drawing 24 is the block diagram showing the configuration of the synchronization 
means 19. In this drawing, 1901 chooses three signals from the signal inputted, the selector 
outputted to an output A, an output B, and an output C, and 1902 and 1903 are amplifier 
means which carry out the multiplication of the constant in the signal outputted from an 
output B and an output C, and the signal after this multiplication is added with an adder 1904. 
1905 is a selector which distributes the output A of a selector 1901, and the output of an 
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adder 1904 to an outpu^D and an output E, and outputs them. In addition, suppose that 
selection of the output destination change of the signal by selectors 1901 and 1905 can be 
distributed by the color component of a signal as below-mentioned. 

[0077] The actuation is explained below about the solid state camera of the gestalt 3 of 
operation of this invention constituted as mentioned above. Also in the gestalt 3 of operation 
of this invention, the point which photos two images, a short-time exposure signal (short 
signal) and a long duration exposure signal (long signal), and photos the image to which the 
dynamic range was expanded by compounding this is the same as the gestalten 1 and 2 of 
operation of this invention. However, in the gestalt 3 of operation of this invention, it is 
characterized by performing composition of a short-time exposure signal (short signal) and a 
long duration exposure signal (long signal) according to an individual by the luminance signal 
and the signal processed as a chrominance signal behind. Therefore, addition mixing of the 
long signal of the upper and lower sides of two lines which adjoin when the long signal read 
from the image memory 6 like the case of the gestalt 1 of operation of this invention is seen 
as a frame signal in 2 level Rhine addition means 701 in the gestalt 3 of operation of this 
invention is carried out. Since pixel mixing of the short signal is carried out on the 
perpendicular transfer CCD of a solid state image sensor 3, this is a measure for doubling a 
long signal with this. 

[0078] In the luminance-signal extract means 70401, the brightness component (this is called 
a long luminance signal below) of a long signal is extracted based on (several 8) by carrying 
out sequential addition of the 2-pixel signal which adjoins each other horizontally among the 
outputs of 2 level Rhine addition means 701 like the gestalt 2 of operation of this invention. 
[0079] For example, when searching for the long luminance signal YL1 1 from the long signal 
(Ye+Mg) L1 1 and the long signal (Cy+G) L12 which are shown in drawing 1 7 , L (Ye+Mg)1 1 and 
L (Cy+G)12 will be added. When searching for the long luminance signal YL12 similarly, L 
(Cy+G)12 and L (Ye+Mg)13 are added. 

[0080] Next, as for the short signal read from an image memory 6, in the luminance-signal 
extract means 70401, a luminance signal is first searched for like the case of a long signal. 
[0081] A long luminance signal is shown in drawing 25 , and a short luminance signal is shown 
in drawing 26 . 

[0082] As shown in drawing 26 , since the short signal was a signal of the 1 field, naturally a 
short luminance signal is also a luminance signal of the 1 field. Then, the means for changing 
the short luminance signal of this 1 field into the signal of one frame, and making a long 
luminance signal and a signal format the same is the luminance-signal interpolation means 12. 
[0083] Specifically, the luminance-signal interpolation means 12 makes this a interpolation 
signal in quest of the addition average of two lines which continues by setting to 0.5 gain 
which carries out multiplication with the amplifier means 1202 and 1203 shown in drawing 21 . 
The short luminance signal after interpolation processing is shown in drawing 27 . 
[0084] The luminance signal (long luminance signal) acquired from the long signal for one 
frame and the luminance signal (short luminance signal) equivalent to one frame pass 
interpolation processing since the short signal for the 1 field are generated by the above 
processing. Thus, in case the reason for having compounded the short luminance signal of one 
frame from the short signal of the 1 field compounds a short signal and a long signal and aims 
at dynamic range expansion, it is because level Rhine which constitutes an image while the 
short signal has been a signal of the 1 field runs short and it cannot compound with the long 
signal which is a signal of one frame. 

[0085] A means to compound these long(s) luminance signal and a short luminance signal, and 
to compound the luminance signal to which the dynamic range was expanded is the 
luminance-signal composition means 13. It asks for the synthetic multiplier k according to the 
signal level for every pixel of a long luminance signal with the synthetic multiplier generating 
means 1301 shown in drawing 22 in the luminance-signal composition means 13, and a long 
luminance signal and the short luminance signal which exists in the same spatial position on a 
screen are compounded per 1 pixel according to this synthetic multiplier k. 
[0086] Since the approach same as an example of the approach of asking for the synthetic 
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multiplier k for every pixfTfrom the signal level of a long luminance signal as the gestalt 2 of 
operation of this invention can be considered, explanation is omitted. 

[0087] A long luminance signal and a short luminance signal are compounded by (several 14) 
for every pixel using the called-for synthetic multiplier k. The signal which compounded the 
long luminance signal and the short luminance signal is made into a synthetic luminance signal. 

[0088] 

[Equation 14] 

%f&nmt J %= <l-k) XlongjWitm-^ + k x short «««*XD 

[0089] For example, when searching for the synthetic luminance signal YM1 1 from the long 
luminance signal YL1 1 shown in drawin g 28 , and the short luminance signal YS1 1 with this 
same YL1 1 and space position, composition will be performed if the synthetic multiplier 
determined from a long luminance signal (YL1 1) is set to k1 1 (several 15). 
[0090] 

[Equation 15] 

YM11= (l-kll) XYLll 4- kllXYSllXD 

[0091] It asks like [ other pixels of a synthetic luminance signal ] (several 15) from the long 
luminance signal and short luminance signal which exist in the same space position. 
[0092] in addition — and (several 14) (several 15) the constant D by which sets and 
multiplication is carried out to a short luminance signal — the ratio (ratio of the exposure 
time) of the light exposure of a long signal and a short signal — it is (several 7) — it asks. 
[0093] Thus, it is compounding the synthetic luminance signal which consists of a signal with 
which, as for the low brightness section, the part of the brightness in the middle of a short 
luminance signal, the low brightness section, and the high brightness section in a long 
luminance signal and the high brightness section carried out weighting addition of a long 
luminance signal and the short luminance signal using the long luminance signal and the short 
luminance signal, and it is possible to expand the dynamic range of the luminance signal of the 
photoed image. 

[0094] However, since the part which consists of a long luminance signal among the luminance 
signals with which dynamic range expansion was made is originally the picture signal of one 
frame, its image resolution is high. On the other hand, since the part which consists of a short 
luminance signal is compounded from the picture signal of the 1 field, compared with the part 
which consists of a long luminance signal, image resolution is low. However, generally the 
bottom of a photography condition from which the whole screen serves as high brightness is 
rare, since an optical diaphragm is narrowed down also under such conditions and the amount 
of incident light is restricted, the whole screen does not serve as high brightness and it 
cannot seldom happen on real use that the part which consists of a short luminance signal 
occupies most photography images. Moreover, when the limited gradation expresses an image, 
compared with low and the inside brightness section, as for the high brightness section, 
gradation is assigned fewer in many cases. For this reason, resolution degradation of the part 
which consists of a short luminance signal is not so much conspicuous, and even if it 
compounds a long luminance signal and a short luminance signal by the above approaches, it 
is thought that the synthetic image of the resolution of the number average of pixels of CCD 
is obtained. 

[0095] The above is the contents of processing about the dynamic range expansion by 
composition of a luminance signal. Next, the processing about a chrominance signal is 
explained. 

[0096] Synthetic processing for dynamic range expansion of a chrominance signal is 
performed to the short signal read from the image memory 6, and the long signal with which 
the upper and lower sides of two lines which adjoin in 2 level Rhine addition means 701 were 
added in the signal composition means 14. 

[0097] In addition, since a short signal is 1 field signal, the long signal and signal format which 
are an one-frame signal differ from each other. Therefore, 1 field image is changed into an 
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one-frame image with tl^^iterpolation means 702 like the gestalt^^ operation of this 
invention. The short signal by which interpolation processing was carried out in a long signal 
and the interpolation means 702 after addition mixing of the signal of the upper and lower 
sides of two lines which adjoin in 2 level Rhine addition means 701 was carried out (c) c 
[ drawing 12 (a), and ] Is as being shown, and the signal format of a long signal and a short 
signal has agreed like the gestalt 1 of operation of this invention by 2 level Rhine addition 
processing to a long signal, and the interpolation processing to a short signal. 
[0098] Composition of the long signal in the signal composition means 14 and a short signal is 
carried out for every pixel by the synthetic multiplier k used in case the long luminance signal 
whose location corresponds with the long signal and short signal which are inputted into the 
signal composition means 14, and a space target like the gestalt 2 of operation of this 
invention, and a short luminance signal are compounded, and (several 7) D calculated. The 
signal compounded with the signal composition means 14 is called a composite signal. 
[0099] It is synthetic processing for dynamic range expansion of the above of a chrominance 
signal. 

[0100] Now, the composite signal searched for with the signal composition means 14 The 
configuration Rhine where the pixel of Ye+Mg and Cy+G is horizontally located in a line, and 
Rhine where the pixel of Ye+G and Cy+Mg is horizontally located in a line are repeated by 
whose perpendicular direction in a cycle of two line sake, If the red which is the three primary 
colors of a color, Green, and blue are set to R, G, and B, respectively From Rhine where the 
pixel of Ye+Mg and Cy+G is located in a line, the chrominance signal which had B component 
by (several 1 7) and 2B-G Becoming is acquired from Rhine where Ye+G and Cy+Mg are 
located in a line by the chrominance signal which had R component by (several 16), and which 
becomes 2 R-G. 
[0101] 

[Equation 16] 

(Ye+Mg) - (Cy+G) *r 2R G 



[0102] 

[Equation 17] 

(Cy+Mg) - (Yc+G) ^2B-G 

[0103] This is color difference line sequential [ so-called ], and either 2 R-G in which the 
chrominance signal had R component, or 2B-G with B component is obtained to 1 level Rhine 
signal. Then, in order to acquire a signal with the component of the both sides of R component 
and B component to 1 level Rhine signal, synchronization processing is performed by the 
Rhine memory 15, 16, 17, and 18 and the synchronization means 19. 

[0104] The concrete contents of the synchronization processing by the Rhine memory 15, 16, 
17, and 18 and the synchronization means 19 are explained below. The level Rhine signal of 
five lines which continues from the signal composition means 14 and the Rhine memory 15, 16, 
17, and 18 is inputted into the synchronization means 19. Suppose that the signal of five lines 
which makes a composite signal drawing 29 (a) and is temporarily inputted into the 
synchronization means 1 9 in it was the signal compounded with the signal composition means 
14 a signal of 3rd line - the 7th line shown in drawing 29 (b). What is necessary is just to make 
2B-G with B component by interpolation processing from a surrounding level Rhine signal, 
since the 5th line is a signal corresponding to 2 R-G with R component supposing the object 
of synchronization processing presupposes that it is the level Rhine signal located at the core 
of five lines of being inputted at this time and it performs synchronization processing to the 
level Rhine signal of the 5th line of drawing 29 (b). Then, in the synchronization means 19 
shown in drawing 24 , a selector 1901 outputs the signal corresponding to 2B[ of the 3rd line 
and the 7th line ]-G for the signal of the 5th line to an output A at an output B and an output 
C. Gain which carries out multiplication with the amplifier means 1902 and 1903 is set to 0.5, 
and if this multiplication result is added with an adder 1904, the averaging result of the 3rd 
line and the 7th line will be searched for. The signal of the 5th line which is the output of the 
output A of this averaging result and a selector 1901 is inputted into a selector 1905, an 
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output destination chan^ns chosen here, and the averaging resulWf the 3rd line and the 7th 
line corresponding to [ in the level Rhine signal of the 5th line corresponding to 2 R-G ] 2B-G 
to an output D is outputted at an output E. The signal corresponding to 2 R-G which had R 
component in the spatial position where the 5th line exists by such actuation, and the signal 
corresponding to 2B-G with B component can be acquired. What is necessary is just to make 
2 R-G with R component by interpolation processing from a surrounding level Rhine signal 
shortly, since the 7th line is a signal corresponding to 2B-G with B component supposing 
similarly the signal of 5th line - the 9th line is inputted into the synchronization means 19 and 
it performs synchronization processing to the level Rhine signal which is the 7th line. Then, in 
the synchronization means 19 shown in drawing 24 , a selector 1901 outputs the signal 
corresponding to 2 R-G of the 5th line and the 9th line for the signal of the 7th line to an 
output A at an output B and an output C. Gain which carries out multiplication with the 
amplifier means 1902 and 1903 is set to 0.5, and if this multiplication result is added with an 
adder 1904, the averaging result of the 5th line and the 9th line will be searched for. The 
signal of the 7th line which is the output of the output A of this averaging result and a 
selector 1901 is inputted into a selector 1905, an output destination change is chosen here 
and the averaging result of the 5th line and the 9th line corresponding to [ in the level Rhine 
signal of the 7th line corresponding to 2B-G ] 2 R-G to an output E is outputted at an output 
D. The signal corresponding to 2 R-G which had R component in the spatial position where 
the 7th line exists by such actuation, and the signal corresponding to 2B-G with B component 
can be acquired. In addition, selection of an I/O signal etc. makes the synchronization means 
19 automatic or the thing carried out by control of the system control means 21 so that the 
above processings may be performed according to an input signal. 
[0105] As for the signal corresponding to 2 R-G with R component obtained with the 
synthetic luminance signal and the synchronization means 19 which were compounded in the 
luminance-signal composition means 13, and the signal corresponding to 2B-G with B 
component, in the digital-signal-processing means 20, processing of encoding to noise 
rejection, edge enhancement, a gamma correction, a matrix operation, and a specific format 
etc. is performed as above. Since it is directly [ the purpose of the invention in this 
application, and ] unrelated about signal processing in the digital signal means 20, detailed 
explanation is omitted. 

[0106] As mentioned above, in the solid state camera of the gestalt 3 of operation of this 
invention, exposure of a solid state image sensor 3 and signal read-out mode are controlled, 
and by photoing the short-time exposure signal for the 1 field, and the prolonged exposure 
signal for one frame, and compounding these, though it has the resolution of the number 
average of pixels of a solid state image sensor, the image to which the dynamic range was 
expanded can be photoed. Since IT-CCD generally used for the solid state image sensor 
furthermore used with this solid state camera with the noncommercial solid state camera is 
usable, it is not necessary to use two or more solid state image sensors and special solid 
state image sensors, and equipment can be constituted cheaply. 

[0107] (Gestalt 4 of operation) The solid state camera in the gestalt 4 of operation of this 
invention The infanticide means 22 against the output of 2 level Rhine addition means 70401 
is added to the gestalt 3 of operation of this invention shown in drawing 20 . In connection 
with this, the interpolation means memory 17 and 18 of 702 or 1 line is deleted. Since the 
points that furthermore a configuration differs from the function of a signal composition 
means, a synchronization means, a digital-signal-processing means, and a system control 
means (a number is assigned with the signal composition means 23, the synchronization 
means 24, the digital-signal-processing means 25, and the system control means 26, and it 
distinguishes with the gestalt 4 of operation of this invention) are the main differences, About 
a part for the same processing content block as the gestalt 3 of operation of this invention, 
explanation is omitted hereafter, and only a different part from the gestalt 3 of operation of 
this invention is explained. Drawing 30 is the block diagram of the solid state camera in the 
gestalt 4 of operation of this invention. In this drawing, the infanticide means 22 is a means to 
thin out the level Rhine signal from the output of 2 level Rhine addition means 701, and to 
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change an one-frame i^^ into 1 field image. The signal compost means 23 is a means to 
compound the output of the infanticide means 22 and an image memory 6 based on the 
synthetic multiplier k asked with the luminance-signal composition means 13. The 
synchronization means 24 is a means which carries out synchronization processing of the 
output of the signal composition means 23. 

[0108] In the digital-signal-processing means 25, as for the luminance signal acquired with the 
luminance-signal composition means 13, a signal with the red (R) component obtained with the 
synchronization means 24, and the signal with a blue (B) component, processing of encoding 
to noise rejection, edge enhancement, a matrix operation, and a specific format etc. is 
performed. In addition, the modes of operation and the timing of operation of a component of 
all above including these shall be controlled by the system control means 26 integrative. 
[0109] Drawing 31 is the block diagram showing the configuration of the synchronization 
means 24. 2401 and 2402 are amplifier means which carry out the multiplication of the 
constant in the signal which passed through the one-line memory 16 to the signal composition 
means 23, and the signal after this multiplication is added with an adder 2403. 2404 is a 
selector which distributes the output of the one-line memory 15, and the output of an adder 
2403 to an output D and an output E, and outputs them. In addition, suppose that selection of 
the output destination change of the signal by the selector 2404 can be distributed by the 
color component of a signal as below-mentioned. The actuation is explained below about the 
solid state camera of the gestalt 4 of operation of this invention constituted as mentioned 
above. 

[01 10] As the gestalt 3 of operation of this invention explained, the output of 2 level Rhine 
addition means 701 is a long signal which is an one-frame image. However, since the short 
signal memorized in the image memory 6 is 1 field image, the way things stand in the signal 
composition means 23, a long signal and a short signal are uncompoundable. Then, in the 
gestalt 4 of operation of this invention, the short signal was changed into the signal of one 
frame by interpolation processing. 

[01 1 1] In the gestalt 4 of operation of this invention, even if a chrominance signal does not 
have amount of information comparable as a luminance signal, using being satisfactory in 
respect of image quality, the gestalt 3 of operation of this invention changes a long signal into 
1 field image, and it compounds it with a short signal in the chrominance-signal composition 
means 24 by performing vertical infanticide processing conversely to the long signal which is 
an one-frame image. It is thinning out even lines of the long signal after two-line addition as 
specifically shown in drawing 12 (a), and thinning out with a means 22, and the long signal 
inputted into the signal composition means 23 is changed into 1 field image. The long signal 
after this infanticide serves as a short signal as shown in drawing 1 2 (b) f and same format. 
[01 12] The long signal and short signal which are 1 field image inputted in the signal 
composition means 23 are compounded for every pixel by the synthetic multiplier k used in 
case the long luminance signal whose location corresponds with these signals and space 
targets, and a short luminance signal are compounded like the gestalt 3 of operation of this 
invention, and (several 7) D calculated. The signal compounded with the signal composition 
means 23 is called a composite signal. 

[01 13] Next, although, as for a composite signal, synchronization processing is made in the 
synchronization means 24, the signal which unlike the gestalt 3 of operation of this invention 
is inputted into the synchronization means 24 since a composite signal is 1 field signal is good 
at three lines of the 2nd line to the 4th line, as shown in drawing 32 (b). The signal 
corresponding to 2 R-G which had R component like the gestalt 3 of operation of this 
invention, and the signal corresponding to 2B-G with B component can be acquired from this 
signal of three lines. For example, what is necessary is to carry out averaging of the signal of 
the 2nd line and the 4th line, and just to compound the signal corresponding to 2B-G, in order 
to acquire the signal corresponding to 2 R-G which had R component in the location of the 
3rd line, and the signal corresponding to 2B-G with B component. 

[01 14] Although two signals acquired with the synchronization means 24 are processed like 
the gestalt 3 of operation of this invention in the digital-signal-processing means 25, since the 
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composite signal compoWSed with the signal composition meansZTin the gestalt 4 of 
operation of this invention is 1 field signal, if there is need, it cannot be overemphasized that 
conversion in a frame image etc. is made in the digital-signal-processing means 25. 
[01 15] As mentioned above, also in the solid state camera of the gestalt 4 of operation of this 
invention, exposure of a solid state image sensor 3 and signal read-out mode are controlled 
like the gestalt 3 of operation of this invention, and the image to which the dynamic range was 
expanded can be photoed by photoing the short-time exposure signal for the 1 field, and the 
prolonged exposure signal for one frame, and compounding these, having the resolution of the 
number average of pixels of a solid state image sensor. Furthermore, since a chrominance 
signal is processed as a field signal in the gestalt 4 of operation of this invention, the need 
number of one-line memory etc. can be reduced and equipment can be constituted more 
cheaply. In addition, in the gestalt 1 of operation of this invention, although a short signal is 
used as 1 field image read in field read-out mode, it is not restricted to this, and the 
configuration which thins out a level Rhine signal perpendicularly, for example, is read -is also 
considered. As shown in drawing 33 , when reading a short signal from a solid state image 
sensor 3 as an example, the configuration which reads the signal of one line perpendicularly 
every three lines can be considered. In this case, since a short signal is read without mixing 
the charge accumulated in the photo diode of two upper and lower sides on the solid state 
image sensor, it becomes unnecessary 2 level Rhine addition processing it to a long signal. 
Moreover, in the interpolation processing by the interpolation means 702 shown in drawing 4 , 
it is necessary to perform interpolation processing so that the number of level Rhine of a 
short signal may be doubled with a long signal. That is, in the interpolation means 702, the 
level Rhine signal for two lines will be created by interpolation processing between each level 
Rhine signal of a short signal. Thereby, a short signal and a long signal become possible 
[ compounding with the weighting addition means 703 which became the same signal format 
and was shown in drawing 4 ]. In this case, what is necessary is just to ask for the synthetic 
multiplier k by the approach as shown in drawing 13 from the signal level of each pixel of the 
long signal by which vertical 2 level Rhine addition is not carried out. In addition, although 2 
level Rhine addition processing to a long signal described it as needlessness when a short 
signal was thinned out and read in this way, after it does not restrict to this and a long signal 
and a short signal perform 2 level Rhine addition processing, the configuration which performs 
synthetic processing is also considered. 

[01 16] Moreover, in the gestalt 1 of operation of this invention, although two signals with 
which light exposure differs are made into the short signal which is 1 field image, and the long 
signal which is an one-frame image, they are not restricted to this, and they are good also as 
the long signal which is 1 field image depending on the application of a solid state camera, and 
a short signal which is an one-frame image. In this case, what is necessary is just to ask for 
the configuration which performs vertical interpolation processing with the interpolation 
means 702 to a long signal as shown in drawing 34 , and performs addition of the upper and 
lower sides of two lines which adjoin with 2 level Rhine addition means 701 to a short signal, 
then the synthetic multiplier which it is good and is used with the weighting addition means 
703 from the long signal after interpolation processing. Moreover, since the configuration 
which asks for a synthetic multiplier from the long signal before interpolation processing is 
also considered, a corresponding long signal does not exist in the location of even lines of the 
short signal shown in drawing 34 (a) in this case and the synthetic multiplier k cannot be 
decided, What is necessary is just to carry out determining a with a location [ of a short 
signal / of even lines ] synthetic multiplier etc. from the synthetic multiplier called for from 
the level Rhine signal of the long signal which exists in the same location as Rhine of the 
upper and lower sides of even lines of a short signal. Thus, a dynamic range expansion image 
with the high resolution in the high brightness section can be photoed by searching for a 
composite signal from the short signal which is the long signal and one-frame image which are 
1 field image. 

[01 17] Moreover, in the gestalt 1 of operation of this invention, and the gestalt .2 of operation 
of this invention, the interpolation means 702 uses two one-line memory, although it is 
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considered as the configflration which performs interpolation processing from the signal for 2 
level Rhine, it does not restrict it to this, and the configuration which performs interpolation 
processing by high order interpolation processing from many level Rhine signals further, using 
much one-line memory further is also considered. Moreover, the configuration which performs 
the so-called last value interpolation which doubles the number of level Rhine with repeating 1 
level Rhine inputted as shown in drawing 35 by a unit of 2 times, and outputting it is also 
considered. 

[01 18] In the gestalt 1 of operation of this invention moreover, with the signal composition 
means 7 The synthetic multiplier k for compounding a long signal and a short signal is not 
what is restricted to this although it shall ask for every pixel of a long signal. For example, the 
configuration which calculates the synthetic multiplier k for every pixel from two or more 
averages, minimum values, maximums, or mean values of signal level of a pixel, The 
configuration which makes the average, the minimum value, the maximum, or the mean value 
of k calculated from plurality among the values of k called for for every pixel the synthetic 
multiplier for every pixel is also considered. 

[0119] Moreover, in the gestalt 1 of operation of this invention, the configuration which 
compounds in quest of a synthetic multiplier to the block which consists of two or more pixels 
is also considered with the signal composition means 7. For example, in drawing 36 , the long 
signal (Ye+Mg) L1 1, and L (Cy+G)12, L (Ye+Mg)13 and L (Cy+G)14 are made into 1 block, 
respectively. If this, the short signal (Ye+Mg) S11 which exists in homotopic, and S (Cy+G)12, 
S (Ye+Mg)13 and S (Cy+G)14 are made into 1 block, respectively It is also possible to 
compound by asking for a synthetic multiplier for every block of this 2-pixel unit. Composition 
of the block which becomes at this time (Ye+Mg) L1 1 and L (Cy+G)12, for example, long 
signals, and the short signals (Ye+Mg) S11 and S (Cy+G)12 will be performed like respectively 
(several 18), if the synthetic multiplier of this block is set to kb1 1. (Ye+Mg) (M1 1 and M 
(Cy+G)1 2 are a signal after composition) 
[0120] 

[Equation 18] 

(Ye+Mg)Mll = (1-kbll) X(Ye+Mg)Lll + kbllX (Ye+Mg) S11XD 
(Cy-K»M12 = (1-kbll) X(Cy+G)L12 + kbll X (Cy+G)S12XD 

[0121] In this case, what is necessary is just to let the synthetic multiplier kb 1 1 be the 
synthetic multiplier kb 1 1 of a block of k which can be found by the approach of one signal 
level of the long signals (for example, (Ye+Mg), L1 1 and L (Cy+G)12) included in a block or the 
average of the long signal (for example, (Ye+Mg), L11 and L (Cy+G)12) included in a block, 
maximum, the minimum value, and a mean value shown in drawing 13 from either at least. 
Moreover, the configuration made into the synthetic multiplier kb 1 1 of a block of the average 
value of the value (for example, k1, k2 in drawing 36 ) of k for every pixel called for by the 
approach shown in drawing 13 from each signal level of the long signal included in a block, 
maximum, the minimum value, or a mean value is also considered. In addition, it cannot be 
overemphasized that the number of pixels within a block is not necessarily 2 pixels. 
[0122] Moreover, in the gestalt 1 of operation of this invention, with the signal composition 
means 7, the block which consists of two or more pixels is established, and the configuration 
used for synthetic processing of each pixel within a block of the synthetic multiplier which can 
be found by the approach shown in drawing 13 from the long signal level which exists in the 
specific location within this block, for example, the center position of a block, is also 
considered. In this case, it is not necessary to ask for a synthetic multiplier for every pixel, 
and processing can be simplified. In addition, it is not necessary to restrict the location of the 
pixel used in case it asks for a synthetic multiplier to the center position of a block. Moreover, 
in the gestalt 1 of operation of this invention, the configuration for which it asks from the 
short signal which changed the synthetic multiplier k into the frame image instead of a long 
signal is also considered with the signal composition means 7. Moreover, the configuration 
which asks for the synthetic multiplier k not from the short signal changed into the frame 
image but from the short signal which is a field image is also considered. In this case, since 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran^web_cgLejue 



04/12/27 



20/26 s<— v 



the short signal corresponding to even lines of a long signal does not exist, the way things 
stand, it cannot determine a synthetic multiplier, so that drawing 12 may show. In this case, 
what is necessary is just to ask for the synthetic multiplier of the location corresponding to 
even lines of a long signal from a surrounding short signal or a surrounding synthetic multiplier. 

[0123] Moreover, although the example of the approach of asking for the synthetic multiplier k 
from signal level in the gestalt 1 of operation of this invention was shown in drawing 13 , the 
decision approach of the synthetic multiplier k is not restricted to this, and the method of 
determining k nonlinear according to an intensity level, as shown in drawing 37 is also 
considered. 

[0124] Moreover, in the gestalt 2 of operation of this invention, although a short signal is used 
as 1 field image read in field read-out mode, it is not restricted to this, and the configuration 
which thins out and reads a level Rhine signal perpendicularly as an example as raised to 
drawing 33 is also considered. In this case, since a short signal is read without mixing the 
charge accumulated in the photo diode of two upper and lower sides on the solid state image 
sensor, it becomes unnecessary 2 level Rhine addition processing it to a long signal. Moreover, 
in the interpolation processing by the interpolation means 702 shown in drawing 4 , it is 
necessary to perform interpolation processing so that the number of level Rhine of a short 
signal may be doubled with a long signal. That is, in the interpolation means 702, the level 
Rhine signal for two lines will be created by interpolation processing between each level Rhine 
signal of a short signal. Thereby, a short signal and a long signal become possible 
[ compounding with the weighting addition means 703 which became the same signal format 
and was shown in drawing 4 ]. However, since the long signal by which vertical 2 level Rhine 
addition is not carried out is supplied to the luminance-signal extract means 70401 shown in 
drawing 15 , it is necessary to it to newly add 2 level Rhine addition processing for a 
luminance-signal extract for this means. Or the means same in the preceding paragraph of the 
luminance-signal extract means 70401 as 2 level Rhine addition means 701 is established, and 
the signal with which 2 level Rhine was added needs to be made to be supplied to the 
luminance-signal extract means 70401. In addition, although 2 level Rhine addition processing 
to a long signal described it as needlessness when a short signal was thinned out and read in 
this way, after it does not restrict to this and a long signal and a short signal perform 2 level 
Rhine addition processing, the configuration which performs synthetic processing is also 
considered. 

[0125] Moreover, in the gestalt 2 of operation of this invention, although two signals with 
which light exposure differs are made into the short signal which is 1 field image, and the long 
signal which is an one-frame image, they are not restricted to this, and they are good also as 
the long signal which is 1 field image depending on the application of a solid state camera, and 
a short signal which is an one-frame image. In this case, what is necessary is for the 
configuration which performs vertical interpolation processing with the interpolation means 
702 to a long signal as shown in drawing 34 , and performs addition of the upper and lower 
sides of two lines which adjoin with 2 level Rhine addition means 701 to a short signal, then 
the synthetic multiplier which it is good and is used with the weighting addition means 703 just 
to ask from the luminance signal extracted from the long signal after interpolation processing. 
Moreover, the configuration which asks for a synthetic multiplier from the luminance signal 
extracted from the long signal before interpolation processing is also considered. In this case, 
since a corresponding long signal does not exist in the location of even lines of the short 
signal shown in drawing 34 (a) and the synthetic multiplier k cannot be decided, What is 
necessary is just to carry out determining a with a location [ of a short signal / of even lines ] 
synthetic multiplier etc. from the synthetic multiplier called for from the luminance signal 
extracted from the level Rhine signal of the long signal which exists in the same location as 
Rhine of the upper and lower sides of even lines of a short signal. Thus, a dynamic range 
expansion image with the high resolution in the high brightness section can be photoed by 
searching for a composite signal from the short signal which is the long signal and one-frame 
image which are 1 field image. 



http://www4.ipdl.ncipi.go jp/cgi-bin/tranweb_cgi_ejje 



04/12/27 



21/26 s<— v 



[0126] In the gestalt 2 oroperation of this invention moreover, witTTOie signal composition 
means 7 The synthetic multiplier k for compounding a long signal and a short signal is not 
what is restricted to this although it shall ask for every pixel of a long luminance signal. For 
example, the configuration which calculates the synthetic multiplier k for every pixel from two 
or more averages, minimum values, maximums, or mean values of luminance-signal level of a 
pixel, The configuration which makes the average, the minimum value, the maximum, or the 
mean value of k calculated from plurality among the values of k called for for every pixel the 
synthetic multiplier for every pixel is also considered. 

[0127] Moreover, in the gestalt 2 of operation of this invention, the configuration which 
compounds in quest of a synthetic multiplier to the block which consists of two or more pixels 
is also considered with the signal composition means 7. For example, in drawing 38 , the long 
signal (Ye+Mg) L11, and L (Cy+G)12, L(Ye+Mg)13 and L (Cy+G)14 are made into 1 block, 
respectively. If this, the short signal (Ye+Mg) S1 1 which exists in homotopic, and S (Cy+G)12, 
S (Ye+Mg)13 and S (Cy+G)14 are made into 1 block, respectively It is also possible to 
compound by asking for a synthetic multiplier for every block of this 2-pixel unit. Composition 
of the block which becomes at this time (Ye+Mg) L11 and L (Cy+G)12, for example, long 
signals, and the short signals (Ye+Mg) S1 1 and S (Cy+G)12 will be performed like respectively 
(several 18), if the synthetic multiplier of this block is set to kb1 1. In this case, what is 
necessary is just to let the synthetic multiplier kb 11 be the synthetic multiplier kb 1 1 of a 
block of k which can be found by the approach of one signal level of the long luminance 
signals (for example, YL1 1 and YL12 in drawing 38 ) corresponding to a block or the average 
of the long luminance signal corresponding to a block, maximum, the minimum value, and a 
mean value shown in drawing 18 from either at least. Moreover, the configuration made into 
the synthetic multiplier kb 11 of a block of the average value of the value (for example, k1, k2 
in drawing 38 ) of k for every pixel called for by the approach shown in drawing 1 8 from each 
signal level of the long luminance signal corresponding to a block, maximum, the minimum 
value, or a mean value is also considered. In addition, it cannot be overemphasized that the 
number of pixels within a block is not necessarily 2 pixels. 

[0128] Moreover, in the gestalt 2 of operation of this invention, with the signal composition 
means 7, the block which consists of two or more pixels is established, and the configuration 
used for synthetic processing of each pixel within a block of the synthetic multiplier which can 
be found by the approach shown in drawing 18 from the long luminance-signal level 
corresponding to the specific location within this block, for example, the center position of a 
block, is also considered. In this case, it is not necessary to ask for a synthetic multiplier for 
every pixel, and processing can be simplified. In addition, it is not necessary to restrict the 
location of the pixel used in case it asks for a synthetic multiplier to the center position of a 
block. Moreover, in the gestalt 2 of operation of this invention, the configuration for which it 
asks from the luminance signal (short luminance signal) extracted from the short signal which 
changed the synthetic multiplier k into the frame image instead of a long luminance signal is 
also considered with the signal composition means 7. Moreover, the configuration which asks 
for the synthetic multiplier k from the luminance signal extracted from the short signal which 
is a field image instead of the luminance signal extracted from the short signal changed into 
the frame image is also considered. In this case, since the short signal corresponding to even 
lines of a long signal does not exist, the way things stand, it cannot determine a synthetic 
multiplier, so that drawing 12 may show. In this case, what is necessary is just to ask for the 
synthetic multiplier of the location corresponding to even lines of a long signal from a 
surrounding short luminance signal or a surrounding synthetic multiplier. 

[0129] Moreover, although the example of the approach of asking for the synthetic multiplier k 
from signal level in the gestalt 2 of operation of this invention was shown in drawing 18 , the 
decision approach of the synthetic multiplier k is not restricted to this, and the method of 
determining k nonlinear according to an intensity level, as shown in drawing 39 is also 
considered. Moreover, in the gestalt 3 of operation of this invention, although a short signal is 
used as 1 field image read in field read-out mode, it is not restricted to this, and the 
configuration which thins out and reads a level Rhine signal perpendicularly as an example as 
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raised to drawing 33 is afso considered. In this case, what is necessary is just to consider it as 
a configuration as shown in drawing 40 , since a short signal is read without mixing the charge 
accumulated in the photo diode of two upper and lower sides on the solid state image sensor. 
With the configuration shown in drawing 40 , since 2 pixel mixing of vertical of a short signal is 
performed in 2 level Rhine addition means 27 (numbering is set to 27 in order to distinguish 
although it is 2 level Rhine addition means 701 and the same means), the same function as the 
configuration shown in drawing 20 as a result and effectiveness are realizable. However, it 
cannot be overemphasized that the contents of interpolation processing change according to 
how a short signal is thinned out in the luminance-signal interpolation means 1 2. For example, 
what is necessary is just to create the interpolation level Rhine signal of every two lines by 
interpolation between each level Rhine of a short luminance signal ( drawing 41 (c)) so that it 
may be shown in the case of the signal thinned out as the short signal showed drawing 30 (for 
example, drawing 41 X Moreover, it cannot be overemphasized that what is necessary is just 
to create a required level Rhine signal according to how a short signal is similarly thinned out 
in the interpolation means 702. In addition, in a configuration of thinning out and reading a 
level Rhine signal perpendicularly, the configuration which has two 2 level Rhine addition 
means of 2 level Rhine addition means 701 and 27 in drawing 40 is shown, but as raised to 
drawing 33 , it does not restrict to this, and a configuration without 2 level Rhine addition 
means 701 and 27 is also considered. In this case, the brightness extract from a long signal 
and a short signal is possible by making the luminance-signal extract means 70401 include a 
means to have the same effectiveness as 2 level Rhine addition means 701 and 27. Moreover, 
the configuration which does not have such 2 level Rhine addition means 701 and 27 has the 
effective color filter formed on the solid state image sensor 3 also in the image pick-up 
method which acquires a luminance signal and a chrominance signal, without consisting of 
primary color of (Red R) Green (G) and blue (B), and generally mixing the charge on the photo 
diode of a solid state image sensor 3. Moreover, in the gestalt 3 of operation of this invention, 
and the gestalt 4 of operation of this invention, although two signals with which light exposure 
differs are made into the short signal which is 1 field image, and the long signal which is an 
one-frame image, they are not restricted to this, and they are good also as the long signal 
which is 1 field image depending on the application of a solid state camera, and a short signal 
which is an one-frame image. In this case, what is necessary is for the luminance-signal 
interpolation means 1 2 to perform vertical interpolation processing to the long luminance 
signal acquired from a long signal, and just to ask for the synthetic multiplier used in that case 
from the long luminance signal after interpolation processing that what is necessary is just to 
compound the long brightness and short luminance signal after interpolation processing in the 
luminance-signal composition means 13. Moreover, the configuration which asks for a 
synthetic multiplier from the luminance signal extracted from the long luminance signal before 
interpolation processing like the gestalt 1 of operation of this invention and the gestalt 2 of 
operation of this invention is also considered. Thus, a dynamic range expansion image with the 
high resolution in the high brightness section can be photoed by searching for a composite 
signal from the short signal which is the long signal and one-frame image which are 1 field 
image. Moreover, in the gestalt 3 of operation of this invention, the interpolation means 702 
uses two one-line memory, although it is considered as the configuration which performs 
interpolation processing from the signal for 2 level Rhine, it does not restrict it to this, and the 
configuration which performs interpolation processing by high order interpolation processing 
from many level Rhine signals further, using much one-line memory further is also considered. 
Moreover, the configuration which performs the so-called last value interpolation which 
doubles the number of level Rhine with repeating 1 level Rhine inputted by a unit of 2 times, 
and outputting it is also considered. 

[0130] Moreover, in the gestalt 3 of operation of this invention, and the gestalt 4 of operation 
of this invention, although the luminance-signal interpolation means 12 makes a interpolation 
signal the addition average of 2 level Rhine signal, it is not restricted to this, and the 
configuration which performs interpolation processing by high order interpolation processing 
from many level Rhine signals further, and the configuration which acquires a interpolation 
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[0131] In the gestalt 3 of operation of this invention, and the gestalt 4 of operation of this 
invention, the synthetic multiplier k for compounding a long luminance signal and a short 
luminance signal in the luminance-signal composition means 13 is not what is restricted to 
this although it shall ask for every pixel of a long luminance signal. Moreover, for example The 
configuration which calculates the synthetic multiplier k for every pixel from two or more 
averages, minimum values, maximums, or mean values of long luminance-signal level of a pixel, 
The configuration which makes two or more averages, minimum values, maximums, or mean 
values of a value of k the synthetic multiplier for every pixel among the values of k called for 
for every pixel is also considered. 

[0132] Moreover, in the gestalt 3 of operation of this invention, and the gestalt 4 of operation 
of this invention, the configuration which compounds in quest of a synthetic multiplier to the 
block which consists of two or more pixels is also considered with the luminance-signal 
composition means 13. For example, in drawing 43 , the long luminance signal YL1 1, and YL12, 
YL13 and YL14 are made into 1 block, respectively. If this, the short luminance signal YS1 1 
which exists in homotopic, and YS12, YS13 and YS14 are made into 1 block, respectively It is 
also possible to compound by asking for a synthetic multiplier for every block of this 2-pixel 
unit. Composition of the block which becomes at this time YL1 1 and YL12, for example, long 
luminance signals, and the short luminance signals YS11 and YS12 will be performed like 
respectively (several 19), if the synthetic multiplier of this block is set to kb1 1. (YM is a 
luminance signal after composition) . 
[0133] 

[Equation 19] 

YM11= (1-kb 11) XYLll+kb 11XYS11XD 
YM12= (1-kb 11) XYL12+kb 11 XYS12XD 

[0134] In this case, what is necessary is just to let the synthetic multiplier kb 1 1 be the 
synthetic multiplier kb 1 1 of a block of k which can be found by the approach of one signal 
level of the long luminance signals (for example, Y1 1 and Y12 in drawing 43 ) corresponding to 
a block or the average of the long luminance signal corresponding to a block, maximum, the 
minimum value, and a mean value shown in drawing 18 from either at least. Moreover, the 
configuration made into the synthetic multiplier kb 1 1 of a block of the average value of the 
value (for example, k1, k2 in drawing 43 ) of k for every pixel called for by the approach shown 
in drawing 18 from each signal level of the long luminance signal corresponding to a block, 
maximum, the minimum value, or a mean value is also considered. In addition, it cannot be 
overemphasized that the number of pixels within a block is not necessarily 2 pixels. 
[0135] Moreover, in the gestalt 3 of operation of this invention, and the gestalt 4 of operation 
of this invention, with the luminance-signal composition means 13, the block which consists of 
two or more pixels is established, and the configuration used for synthetic processing of each 
pixel within a block of the synthetic multiplier which can be found by the approach shown in 
drawing 18 from the long luminance-signal level corresponding to the specific location within 
this block, for example, the center position of a block, is also considered. In this case, it is not 
necessary to ask for a synthetic multiplier for every pixel, and processing can be simplified. In 
addition, it is not necessary to restrict the location of the pixel used in case it asks for a 
synthetic multiplier to the center position of a block. 

[0136] In the gestalt 3 of operation of this invention, and the gestalt 4 of operation of this 
invention moreover, with the signal composition means 14 and 23 The synthetic multiplier k 
for compounding a long signal and a short signal is not what is restricted to this although the 
value calculated for every pixel by the synthetic multiplier generating means 1301 from the 
long luminance signal shall be used. For example, as shown in drawing 42 , the interior of the 
signal composition means 14 and 23 is uniquely equipped with the synthetic multiplier 
generating means 1404. The configuration which calculates the synthetic multiplier k for every 
pixel from two or more averages, minimum values, maximums, or mean values of long 
luminance-signal level of a pixel, The configuration which makes the average, the minimum 
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value, the maximum, or me mean value of k calculated from plurality among the values of k 
called for for every pixel the synthetic multiplier for every pixel is also considered. In addition, 
the function of the synthetic multiplier generating means 1404 is the same as that of the 
synthetic multiplier generating means 1301 here. 

[0137] Moreover, in the gestalt 3 of operation of this invention, and the gestalt 4 of operation 
of this invention, the configuration which compounds in quest of a synthetic multiplier to the 
block which consists of two or more pixels is also considered with the signal composition 
means 14 and 23. For example, in drawing 38 , the long signal (Ye+Mg) L1 1, and L (Cy+G)12, L 
(Ye+Mg)13 and L (Cy+G)14 are made into 1 block, respectively. If this, the short signal 
(Ye+Mg) S1 1 which exists in homotopic, and S (Cy+G)12, S (Ye+Mg)13 and S (Cy+G)14 are 
made into 1 block, respectively It is also possible to compound by asking for a synthetic 
multiplier for every block of this 2-pixel unit. If the synthetic multiplier of this block is set to 
kb1 1 (several 18) performs composition of the block which becomes at this time (Ye+Mg) L1 1 
and L (Cy+G)12, for example, long signals, and the short signals (Ye+Mg) S1 1 and S (Cy+G)12 
like. In this case, what is necessary is just to let the synthetic multiplier kb 1 1 be the 
synthetic multiplier kb 1 1 of a block of k which can be found by the approach of one signal 
level of the long luminance signals (for example, YL1 1 and YL12 in drawing 38 ) which exist in 
the same location as each block and a space target or the average of the long luminance 
signal which exists in the same location as a block and a space target, maximum, the minimum 
value, and a mean value shown in drawing 18 from either at least. Moreover, the configuration 
made into the synthetic multiplier kb 1 1 of a block of the average value of the value (for 
example, k1, k2 in drawing 38 ) of k for every pixel called for by the approach shown in drawing 
18 from each signal level of the long luminance signal which exists in the same location as a 
block and a space target, maximum, the minimum value, or a mean value is also considered. In 
addition, it cannot be overemphasized that the number of pixels within a block is not 
necessarily 2 pixels. 

[0138] Moreover, the block which consists of two or more pixels establishes, and the 
configuration which uses for synthetic processing of each pixel within a block of the synthetic 
multiplier which can be find by the approach showed in drawing 1 8 from the long luminance 
signal level which exists in the specific location within this block, for example, the center 
position of a block and the same location as a space target, is also consider with signal 
composition means 14 and 23 in the gestalt 3 of operation of this invention, and the gestalt 4 
of operation of this invention. In this case, it is not necessary to ask for a synthetic multiplier 
for every pixel, and processing can be simplified. In addition, it is not necessary to restrict the 
location of the pixel used in case it asks for a synthetic multiplier to the center position of a 
block. 

[0139] Moreover, in the gestalt 3 of operation of this invention, and the gestalt 4 of operation 
of this invention, the configuration which makes a multiplier with the synthetic multiplier k 
fixed to the value acquired from the long luminance signal by the above-mentioned approach 
used with the signal composition means 14 and 23 the value which subtracted and added 
multiplication or a fixed multiplier is also considered. 

[0140] Moreover, in the gestalt 3 of operation of this invention, and the gestalt 4 of operation 
of this invention, the configuration for which it asks from the luminance signal (short 
luminance signal) extracted from the short signal which changed the synthetic multiplier k into 
the frame image instead of a long luminance signal is also considered with the luminance- 
signal composition means 13 and the signal composition means 14 and 23. Moreover, the 
configuration which asks for the synthetic multiplier k from the luminance signal extracted 
from the short signal which is a field image instead of the luminance signal extracted from the 
short signal changed into the frame image is also considered. In this case, since the short 
signal corresponding to even lines of a long signal does not exist, the way things stand, it 
cannot determine a synthetic multiplier, so that drawing 12 may show. In this case, the 
synthetic multiplier of the location corresponding to even lines of a long signal is calculated 
from the average, the maximum, the surrounding minimum value, or the surrounding mean 
value of a synthetic multiplier, using a surrounding short luminance signal or a surrounding 
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synthetic multiplier as i^sTand can consider the **** approach etc. In addition, how to 
search for by interpolation processing from a surrounding synthetic multiplier and physical 
relationship is also considered. 

[0141] Moreover, although the example of the approach of asking for the synthetic multiplier k 
from luminance-signal level in the gestalt 3 of operation of this invention and the gestalt 4 of 
operation of this invention was shown in drawing 18 , the decision approach of the synthetic 
multiplier k is not restricted to this, and the method of determining k nonlinear according to an 
intensity level, as shown in drawing 39 is also considered. Moreover, in the gestalt 4 of 
operation of this invention, although a short signal is used as 1 field image read in field read- 
out mode, it is not restricted to this, and the configuration which thins out and reads a level 
Rhine signal perpendicularly as an example as raised to drawin g 33 is also considered. In this 
case, if 2 level Rhine addition means is made to perform 2 pixel mixing of vertical of a short 
signal like drawing 40 since a short signal is read without mixing the charge accumulated in the 
photo diode of two upper and lower sides on the solid state image sensor for example, it can 
realize the same function as the configuration shown in drawing 30 as a result, and 
effectiveness. However, it cannot be overemphasized that the contents of interpolation 
processing change according to how a short signal is thinned out in the luminance-signal 
interpolation means 12 like the gestalt 3 of operation of this invention. Moreover, it cannot be 
overemphasized that what is necessary is just to cull out according to how a short signal is 
similarly thinned out in the infanticide means 22 so that a long signal may become the same 
signal format as a short signal. 

[0142] Moreover, although the configuration which performs infanticide processing of the 
perpendicular direction of a long signal with the infanticide means 22 in the gestalt 4 of 
operation of this invention explained, as shown in drawing 44 , a horizontal infanticide means 
27 with the function which thins out a pixel horizontally from a picture signal establishes, and 
the configuration which thins out the horizontal pixel of both long signal which passed through 
2 level Rhine addition means 701 by this, and short signal to one half is also considered. In 
this case, if a pixel horizontal as mentioned above is thinned out to one half, it is possible to 
transpose the one-line memory 15 and 16 for synchronization processing to the 0.5-line 
memory 28 and 29 of the capacity of that one half. Thus, it is possible to simplify further and 
to make cheap the configuration of the solid state camera of this invention by thinning out a 
pixel also horizontally. In that case, if the horizontal band limit of a long signal and a short 
signal is performed before performing horizontal infanticide processing, an unnecessary clinch 
will not occur by infanticide processing. If it band-limits perpendicularly similarly, even if it 
faces vertical infanticide processing, it cannot be overemphasized that an unnecessary clinch 
can be avoided. 

[0143] Moreover, in the gestalt of operation of this invention of all above, the method of not 
restricting them to this, although [ a long signal and a short signal ] once memorized to an 
image memory 6, making the image memory 6 memorize either a long signal or a short signal, 
for example, synchronizing read-out from the solid state image sensor 3 of remaining one of 
the two's signal and signal read-out from an image memory 6, and processing composition is 
also considered. In this case, the capacity of an image memory 6 can be reduced and a solid 
state camera can be constituted still more cheaply. 

[0144] Moreover, a Magenta as shows the color filter array formed on a solid state image 
sensor 3 to drawing 3 in the gestalt of operation of this invention of all above, It is not what is 
restricted to this although explained using the complementary color check type which 
consists of four colors of Green, yellow, and cyanogen, the Magenta (Mg) which gives an 
example if it becomes, as shown in drawing 45 , and Green — the arrangement in which (G) 
does not carry out location reversal for every Rhine, and Green as shown in drawing 46 — the 
configuration which arranges (G), cyanogen (Cy), and two complementary filters of yellow (Ye) 
in the shape of a stripe is also considered. 

[0145] Moreover, a Magenta as shows the color filter array formed on a solid state image 
sensor 3 to drawing 3 in the gestalt of operation of this invention of all above, It is not what is 
restricted to this although explained using the configuration which consists of four colors of 
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Green, yellow, and cyanogen. If the configuration using the primary color filter which consists 
of Green (G), blue (B), and red (R) is also considered and an example is given as the filter 
arrangement The BEIYA method shown in drawing 47 , the INTARAIN method shown in 
drawin g 48 , the G stripe RB perfect check method shown in drawing 49 , The stripe method 
shown in drawing 50 , the slanting stripe method shown in drawing 51 , the G stripe RB line 
sequential color TV system shown in drawing 52 , the G stripe RB dot sequential system 
shown in drawing 53 can be considered. Thus, when a primary color filter is used, it cannot be 
overemphasized that a luminance signal is searched for according to (several 20). 
[0146] 

[Equation 20] 

j*^{f^-=0. 3XR+0. 5 9XG+0. 11XB 

[0147] Moreover, a Magenta as shows the color filter array formed on a solid state image 
sensor 3 to drawin g 3 in the gestalt of operation of this invention of all above, Since it 
considered as the complementary color check type which consists of four colors of Green, 
yellow, and cyanogen and read-out of a short signal was further explained as field read-out, in 
order to unite the signal format of a long signal and a short signal It is not what is restricted 
to this although the configuration including vertical 2 level Rhine addition processing of the 
long signal by 2 level Rhine addition means 701 was shown. When other filter arrangement as 
shown in above-mentioned drawin g 45 - drawing 53 was adopted, or when performing not field 
read-out but infanticide read-out as shown in drawing 33 , it cannot be overemphasized that 2 
level Rhine addition processing is not necessarily required. 

[0148] moreover — the above — all — this invention — operation — a gestalt — setting — 
composition — a multiplier — asking — the time — a threshold — Th#max — Th#min — 
Th#max — ? — Th#min — ' — respectively (several 21) — like — setting up — long duration 
— exposure — a signal — a short time — exposure — a signal — weighting — addition — 
not but — being certain — signal level — a boundary — changing — a configuration — 
thinking — having . 
[0149] 

[Equation 21] 

Th_max =Th_min 
Th_max* =Th_min > 

[0150] 

[Effect of the Invention] As mentioned above, according to this invention, by controlling 
exposure of a solid state image sensor, and signal read-out mode, photoing the short-time 
exposure signal for the 1 field, and the prolonged exposure signal for one frame, and 
compounding these, though it has the resolution of the number average of pixels of a solid 
state image sensor, the image to which the dynamic range was expanded can be photoed. 
Since IT-CCD generally used for the solid state image sensor furthermore used with this solid 
state camera with the noncommercial solid state camera is usable, it is not necessary to use 
two or more solid state image sensors and special solid state image sensors, and equipment 
can be constituted cheaply. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[ Drawin g 1] The block diagram showing the solid state camera by the gestalt 1 of operation of 
this invention 

[D rawin g 2] The explanatory view in the signal read-out mode from the solid state image 
sensor 3 in the gestalt 1 of operation of this invention 

[Drawin g 3] Drawing showing the example of the color filter arrangement formed on the solid 
state image sensor 3 in the gestalt 1 of operation of this invention 

[Drawing 4] The block diagram showing the configuration of the signal composition means 7 in 
the gestalt 1 of operation of this invention 

[ Drawin g 5] The block diagram showing the configuration of 2 level Rhine addition means 701 
in the gestalt 1 of operation of this invention 

[ Drawing 6] The block diagram showing the configuration of the interpolation means 702 in the 
gestalt 1 of operation of this invention 

[Drawing 7] The block diagram showing the configuration of the weighting addition means 703 
in the gestalt 1 of operation of this invention 

[Drawing 8] The explanatory view explaining the principle of the dynamic range expansion in 
the gestalt 1 of operation of this invention 

[ Drawing 9] The explanatory view for explaining exposure and read-out timing of the long 
signal in the gestalt 1 of operation of this invention, and a short signal 

[ Drawin g 10 ] The explanatory view for explaining the short signal in the gestalt 1 of operation 
of this invention 

[Drawin g 1 1] The explanatory view for explaining the long signal in the gestalt 1 of operation 
of this invention 

[Drawing 12] The explanatory view for explaining 2 level Rhine addition processing and 
interpolation processing in a gestalt 1 of operation of this invention 

[Drawing 13 ] The graph for explaining the synthetic multiplier decision approach in the gestalt 

1 of operation of this invention 

[Draw ing 14] The explanatory view for explaining the approach of the signal composition 
processing in the gestalt 1 of operation of this invention 

[ Drawin g 15 ] The block diagram showing the configuration of the weighting addition means 704 
in the gestalt 2 of operation of this invention 

[Drawing 16] The block diagram showing the configuration of the luminance-signal extract 
means 70401 in the gestalt 2 of operation of this invention 

[ Drawing 1 7 ] The explanatory view for explaining the creation approach of the long luminance 
signal in the gestalt 2 of operation of this invention 

[ Dra wing 18] The graph for explaining the synthetic multiplier decision approach in the gestalt 

2 of operation of this invention 

[Drawing 19] The explanatory view for explaining the approach of the signal composition 
processing in the gestalt 2 of operation of this invention 
[ Drawin g 20] The block diagram showing c solid state camera 

[ Drawing 21] The block diagram showing the configuration of the luminance-signal 
interpolation means 12 in the gestalt 3 of operation of this invention 

[ Drawin g 22] The block diagram showing the configuration of the luminance-signal composition 
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means 13 in the gestalt 3of operation of this invention 

[Drawing 23 ] The block diagram showing the configuration of the signal composition means 14 
in the gestalt 3 of operation of this invention 

[Drawing 24] The block diagram showing the configuration of the synchronization means 19 in 
the gestalt 3 of operation of this invention 

[Drawing 25] The explanatory view for explaining the long luminance signal in the gestalt 3 of 
operation of this invention 

fDrawing 26] The explanatory view for explaining the short luminance signal in the gestalt 3 of 
operation of this invention 

[Drawing 27] The explanatory view for explaining interpolation processing of the luminance 
signal in the gestalt 3 of operation of this invention 

[Drawing 28] The explanatory view for explaining the synthetic approach of the luminance 
signal in the gestalt 3 of operation of this invention 

[Drawing 29] The explanatory view for explaining the synchronization processing by the 
synchronization means 19 in the gestalt 3 of operation of this invention 

[Drawing 30] The block diagram showing the solid state camera in the gestalt 4 of operation of 
this invention 

[Drawing 31] The block diagram showing the configuration of the synchronization means 24 in 
the gestalt 4 of operation of this invention 

[Drawing 32] The explanatory view for explaining the synchronization processing by the 
synchronization means 24 in the gestalt 3 of operation of this invention 
[Drawing 33] The explanatory view showing another example of the picture signal read-out 
approach from a solid state image sensor 3 

[Drawing 34] The explanatory view for explaining 2 level Rhine addition processing and 

interpolation processing at the time of making a long signal into field drawing and making a 

short signal into frame drawing in the gestalt 1 of operation of this invention 

[Drawing 35] The explanatory view for explaining last value interpolation processing 

[Drawing 36] The explanatory view showing another example of the synthetic approach of the 

long signal in the gestalt 1 of operation of this invention, and a short signal 

[Drawing 37] The graph which shows another example of the approach of determining a 

synthetic multiplier from the long signal level in the gestalt 1 of operation of this invention 

[Drawing 38] The explanatory view showing another example of the synthetic approach of the 

long signal in the gestalt 2 of operation of this invention, and a short signal 

[Drawing 39] The graph which shows another example of the approach of determining a 

synthetic multiplier from the long luminance-signal level in the gestalt 2 of operation of this 

invention 

[Drawing 40] The block diagram of the solid state camera at the time of changing an approach 
reading a short signal in the gestalt 3 of operation of this invention 
[Drawing 41] The explanatory view for explaining the contents of the luminance-signal 
interpolation processing at the time of changing an approach reading a short signal in the 
gestalt 3 of operation of this invention 

[Drawing 42] The block diagram showing another configuration of the signal composition 
means 14 in the gestalt 3 of operation of this invention 

[Drawing 43] The explanatory view showing another example of the synthetic approach of the 
long luminance signal in the gestalt 3 of operation of this invention, and the gestalt 4 of 
operation of this invention, and a short luminance signal 

[Drawing 44] The block diagram showing another example of the solid state camera in the 
gestalt 4 of operation of this invention 

[Drawing 45] Drawing showing another example of the color filter arrangement formed on a 
solid state image sensor 3 

[Drawing 46] Drawing showing another example of the color filter arrangement (CyYeG stripe 
method) formed on a solid state image sensor 3 

[Drawing 47] Drawing showing another example of the color filter arrangement (BEIYA 
method) formed on a solid state image sensor 3 
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[Drawing 48] Drawing showing another example of the color filter arrangement (INTARAIN 
method) formed on a solid state image sensor 3 

[Drawing 49] Drawing showing another example of the color filter arrangement (G stripe RB 
perfect check method) formed on a solid state image sensor 3 

[Drawing 50] Drawing showing another example of the color filter arrangement (stripe method) 
formed on a solid state image sensor 3 

[Drawing 51] Drawing showing another example of the color filter arrangement (slanting stripe 
method) formed on a solid state image sensor 3 

[Drawing 52] Drawing showing another example of the color filter arrangement (G stripe RB 

line sequential color TV system) formed on a solid state image sensor 3 

[Drawing 53] Drawing showing another example of the color filter arrangement (G stripe RB 

dot sequential system) formed on a solid state image sensor 3 

[Description of Notations] 

1 Optical Lens 

2 Machine Shutter 

3 Solid State Image Sensor 

4 Analog Signal Processing Means 

5 A/D-Conversion Means 

6 Image Memory 

7 Signal Composition Means 

8 Digital-Signal-Processing Means 

9 Shutter Drive Control Means 

1 0 Solid State Image Sensor Drive Control Means 

1 1 System Control Means 
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